A0-A097  Oil  ARMY  ENGINEER  WATERWAYS  EXPERIMENT  STATION  VICKSBURG  MS  F/G  13/13 


BASIC  USER'S  GUIDE!  COMPUTER  PROGRAM  FOR  DESIGN  AND  ANALYSIS  OF — ETC<U1 
DEC  80  W  A  PRICE*  R  L  HALL*  H  W  JONES 

UNCLASSIFIED  WES-INSTRUCTI0N-K-80-6  NL 


INSTRUCTION  REPORT  K-80-6 


BASIC  USER'S  GUIDE:  COMPUTER  PROGRAM 
FOR  DESIGN  AND  ANALYSIS  OF  INVERTED-T 
RETAINING  WALLS  AND  FLOODWALLS  (TWDA) 

by 

William  A.  Price,  Robert  L  Hall 
H.  Wayne  Jones,  Reed  L.  Mosher,  Michael  E.  George 

Automatic  Data  Processing  Center 
U.  S.  Army  Engineer  Waterways  Experiment  Station 
P.  O.  Box  631,  Vicksburg,  Miss.  39180 

December  1980 
Final  Report 

A  report  under  the  Computer-Aided  Structural 
Engineering  (CASE)  Pro,ecr 


DTIC 

MAP  7  1981 


D 


I 


The 


Destroy  this  report  when  no  longer  needed. 

it  to  the  originator. 


Do  not  return 


(■ndings  in  this  report  are  no*  *o  be  construed  os  an  official 
Department  of  ’he  Army  position  un'ess  so  designated 
by  other  authorized  documents 


The  contents  of  this  report  are  not  to  be  used  for 
advertising,  publication,  or  promotional  purposes. 
Citation  of  trade  names  does  not  constitute  on 
official  endorsement  or  approval  of  the  use  of 
such  commercial  products. 


DEPARTMENT  OF  THE  ARMY 

OFFICE  OF  THE  CHIEF  OF  ENGINEERS 
WASHINGTON.  D.C.  20)14 


AEFLY  TO 
ATTENTION  OF: 

DAEN-CWE-DS  23  February  1981 

SUBJECT:  Instruction  Reports  K-80-6,  K-80-7,  and  K-81-3:  The  Basic  User's 

Guide,  User's  Reference  Manual,  and  Validation  Report  for  a  Com¬ 
puter  Program  for  Design  and  Analysis  of  lnverted-T  Retaining  Walls 
and  Floodwalls  (TWDA) 


All  Corps  Elements  with  Civil  Works  Responsibilities 


1.  The  subject  reports  document  a  computer  program  for  analyzing  and 
designing  reinforced  concrete  retaining  walls  and  floodwalls.  This  computer 
program  was  developed  according  to  specifications  provided  by  the  members  of 
the  Computer-Aided  Structural  Engineering  (CASE)  Task  Group  for  T-Walls.  As 
is  the  goal  with  all  CASE  tasks,  the  intent  is  to  make  an  organized,  cost- 
effective  computei  solution  available  to  the  Corps'  designers  for  use  when 
the  need  arises. 

2.  Engineers  will  be  readily  able  to  tell  by  the  description  of  the  program 
and  by  the  examples  given  in  the  reports  of  the  applicability  toward  their 
needs.  Detailed  documentation  of  the  program  may  be  obtained  from  the 
Engineering  Computer  Programs  Eibrary  (ECPE)  of  the  U.  S.  Army  Engineer 
Waterways  Experiment  Station  (WES ) ,  Vicksburg,  Miss. 

J.  We  strongly  encourage  the  use  of  this  program  where  applicable  throughout 
the  Corps. 

FOR  I'HE  CHIEF  OF  ENGINEERS 


Chiel,  Engineering  Division 
Directorate  of  Civil  Works 


M  wa  WM.'/ 


_ Unclass 

SECURITY  CLASSIFICATION  OF  THIS  PAGE  (When  Date  Entered) 

P""”  REPORT  DOCUMENTATION  PAGE 


f  J  J;  i  >/  >'*  ‘"I 


I.  REPORT  NUMBER 


-  .^Instruction  Report  K-80-b 

'xCj  . — .  - 

7  BASIC  JjSER'S  GUIDE:  COMPUTER  f 
I  AND  ^NAtYSIS  OF  JjiVERTCD-T  RETA 
I  FLOODWALLS  (TWDAf  .  - - 2-i - 


2.  GOVT  ACCESSION  NO. 

ROGRAM  FOR  DpSIGN 
IN INC  WALLSAND 


READ  INSTRUCTIONS 

_ BEFORE  COMPLETING  FORM 

T  recmuent's  catalog  number 


5  /  TVPEyOF  REPORT  »  PERIOD  COVERED 


AIN INC  WALLS  AND 

_ . 


,  Final  re^irt 

*.  PERFORMING  REPORT  NUMBER 


\|C|  William  A./ Price 
Robert  L.Hall 
I  H.  Wayne/Jones 


Reed  L./ Mosher 
Michael  Ey  George 


1ST  PERPORMINO  ORGANIZATION  NAME  AND  AOORESS 


U.  S.  Army  Engineer  Waterways  Experiment  Station 
Automatic  Data  Processing  Center 

P.  0.  Box  631,  Vicksburg,  Miss.  39180  ' 

It.  CONTROLLING  OFFICE  NAME  AND  ADDRESS 

Office,  Chief  of  Engineers,  Washington,  D.  C.  20314 
and  U.  S.  Army  Engineer  Division,  Lower  Mississippi 
Valley,  P.  0.  Box  80,  Vicksburg,  Miss.  39180 

M.  MONITORING  AGENCY  NAME  A  ADDRESSfU  dllUrtnt  from  Controlling  O  lit  cm) 

f  I  r7\l 


I  8.  CONTRACT  OR  GRANT  NUMBER (m) 


10.  PROGRAM  ELEMENT.  PROJECT.  TASK 
AREA  »  WORK  UNIT  NUMBERS 


IS.  NUMBER  OF  PAGES 

150 _ 

IS.  SECURITY  CLASS,  (ol  this  report) 

Unclassified 

15a.  DECLASSI  FI  CATION/ DOWNGRADING 
SCHEDULE 


I  16-  DISTRIBUTION  STATEMENT  Cot  0,1.  Report) 


I  Approved  for  public  release;  distribution  unlimited. 


17.  DISTRIBUTION  STATEMENT  (of  the  ebetract  entered  In  Block  20,  It  different  from  Report) 


18.  SUPPLEMENTARY  NOTES 


This  report  was  prepared  under  the  Computer-Aided  Structural  Engineering  (CASE) 
Project.  A  list  of  published  CASE  reports  is  printed  on  the  inside  of  the  back 


1 19.  KEY  WOROS  (Continue  on  reveree  elde  It  neceeeary  and  Identify  by  block  number) 


Computer  programs 
Computerized  simulation 
Design  criteria 


Flood  walls 
Retaining  walls 


20. Atfl^CCT  fCaoftaM  ete  rerermm  ft  nmeeaeary  Identify  by  block  number) 

Computer  program  TWDA  (T-wall  design/analysis)  is  a  user-oriented  conver¬ 
sationally  interactive,  modular  time-sharing  program  system  for  computer-aided 
structural  design  of  inverted-T  retaining  walls  and  floodwalls  founded  on  earth 
or  rock. i  Its  essential  characteristics  include: 


List-directed  input  with  prompting  available  on  request  or  as  shown  to 
be  needed.  Data  lists  may  be  entered  interactively  or  in  a  data  file. 
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la.  Design  for  minimum  cost  including  excavation,  backfill,  slab  concrete, 
and  stem  concrete,  with  inputted  unit  costs.  Default  is  to  design  for 
minimum  concrete  volume. 

£.  Multiple  soils  strata  may  be  used  as  existing  and/or  backfill  earth. 
Either  Coulomb's  equation  or  trial  wedges  may  be  used  to  get  active 
earth  pressures. 

cl.  Multiple  slopes  may  be  used  to  model  existing  and/or  finished  grade 
surfaces . 

e.  Time-sharing  printout  is  limited  to  the  minimum  needed  by  the  user  to 
make  his  design  decisions.  A  full  analysis  report  is  available  in  an 
optional  output  file  that  may  be  listed  on  any  terminal. 

The  program  is  structured  to  permit  easy  updating  as  criteria  change. 

jj.  Up  to  10  load  cases  may  be  used.  The  user  does  not  need  to  reeenter 
any  data  by  hand  into  subsequent  runs. 

h.  The  1977  edition  of  ACI  code  318  is  used.  Default  procedures  conform 
to  the  Corps  of  Engineers'  Engineer  Manuals  in  effect  in  1980.  The 
user  may,  however,  direct  the  program  to  change  many  of  the  standard 
procedures  as  needed. 

j:.  Earthquakes  may  be  considered  using  an  acceleration  factor  that  is 
applied  to  the  static  load. 

j_.  Input  data  and  output  results  may  be  displayed  on  a  Tektronix  4014 
terminal. 

k.  Multiple  surcharges  may  be  included  in  the  data. 

The  program  is  divided  into  three  major  sections:  the  executive  command 
phase,  the  stability  group  of  modules,  and  the  structural  group  of  modules: 

a.  The  executive  command  phase  is  where  the  program  starts  executing  and 
where  is  returns  to  after  running  the  computational  modules.  Commands 
and  data  are  entered  in  this  phase  of  the  program. 

jj.  The  stability  group  of  computational  modules  computes  active  earth 
pressures  and  determines  overturning  and  sliding  stability. 

.  c.  The  structural  group  of  computational  modules  performs  a  stress  analy- 
\  sis  of  the  wall  or  designs  for  minimum  slab  thicknesses. 

The  philosophy  of  TWDA  is  to  (a)  ensure  minimum-cost  adequate  design  based 
on  current  codes  and  criteria,  independent  of  the  user's  experience,  and  to  (b) 
promote  the  use  of  personal  judgment  and  imagination  through  man-machine 
interaction. 
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This  user's  guide  describes  the  basic  use  of  TWDA,  a  computer 
program  for  design  and  analysis  of  inverted-T  retaining  walls  and  flood- 
walls.  The  program  is  a  product  of  the  Computer-Aided  Structural  Engi¬ 
neering  (CASE)  Project  of  the  Office,  Chief  of  Engineers,  U.  S.  Army 
(OCE),  and  of  the  Computer-Aided  Structural  Design  (CASD)  Project  of  the 
U.  S.  Army  Engineer  Division,  Lower  Mississippi  Valley  (LMVD) . 

Mr.  William  A.  Price,  Chief,  Computer-Aided  Design  Croup  (CADC) , 
Automatic  Data  Processing  (ADP)  Center,  U.  S.  Army  Engineer  Waterways 
Experiment  Station  (WES),  provided  the  overall  design  of  the  program  and 
led  the  program  development  team.  The  program  and  this  user's  guide 
were  written  by  Mr.  Price  and  Messrs.  Robert  L.  Hall,  H.  Wayne  Jones, 
Reed  L.  Mosher,  and  Michael  F. .  George,  all  of  the  CADC.  The  work  was 
managed  and  coordinated  by  Dr.  N.  Radhakr ishnan ,  Special  Technical 
Assistant,  ADP  Center,  assisted  by  Mr.  Paul  K.  Senter,  CADC.  Mr.  Donald 
L.  Neumann  was  Chief  <o'  tile  ADP  Center.  Mr.  Donald  R.  Dressier  was  the 
point  of  contact  in  OCE. 

The  program  was  written  according  to  speci  f  ic.it  ions  provided  by 

the  members  of  the  CASE  Task  Group  on  T-Walis  and  of  l.MVD's  CASD  Conni t - 

tee  and  by  other  Corps  personnel: 

CASE  Task  Group  on  T- Walls 

Victor  M.  Agostinelli,  LMVD  (Chairman) 

Terry  C.  Cox,  LMVD 

Alvis  Eikstrems,  North  Atlantic  Division 

Stacey  Anastos,  North  Atlantic  Division 

Joseph  V.  Milliorn,  formerly  with  New  Orleans  District 

Raymond  Veselka,  Galveston  District 

l.MVD's  CASD  Committee 

Victor  M.  Agostinelli,  LMVD  (Chairman) 

Arvis  R.  Dennis,  Vicksburg  District 
Clifton  C.  Hamby,  Vicksburg  District 
Sefton  B.  Lucas,  Memphis  District 
Joseph  Barber,  Memphis  District 
dames  G.  Iligham,  New  Orleans  District 

Joseph  V.  Milliorn,  formerly  with  New  Orleans  District 

James  J.  Smith,  St.  Louis  District 

Thomas  .1 .  Mudd,  St.  Louis  District 

James  Cronin,  St.  Louis  District 

Carlton  Smith,  St.  Louis  District 
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OCE  (DAEN-CWE-DS)  Personnel 

Keith  0.  O'Donnell,  former  Chief,  Structural  Engineering  Section 
(retired) 

Donald  R.  Dressier 

Lucian  G.  Guthrie 

Other  Corps  Personnel 

Carl  E.  Pace,  Structures  Laboratory,  WES 

William  A.  Price,  ADP  Center,  WES 

James  D.  Wall,  South  Atlantic  Division 

The  following  WES  personnel  contributed  to  the  coding  of  the  pro¬ 
gram:  Messrs.  Price,  Hall,  Jones,  Mosher,  and  George  of  the  CADG  and 
Messrs.  Edward  F.  O'Neil  III  and  Roy  E.  Campbell  of  the  Structures  Lab¬ 
oratory.  Dr.  William  P.  Dawkins,  Oklahoma  State  University,  and  Dr. 
Michael  W.  O'Neill,  University  of  Houston,  contributed  routines  under 
contract  to  WES. 

A  user's  reference  manual  and  a  program  verification  report  will 
also  be  published  on  TWDA.  Documentation  of  the  program  specifications 
is  available  from  LMVD. 

Directors  of  WES  during  the  development  of  this  program  and  the 
publication  of  this  user's  guide  were  COL  J.  L.  Cannon,  CE,  and 
COL  N.  P.  Conover,  CE.  Technical  Director  was  Mr.  F.  R.  Brown. 
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A  PURPOSE  OP  PROGRAM 

Anal;, sis  or  design  ut  an  inverted-!  w.ili  subjected  to  retaining  wail  and/or 
iioodw.ill  loadings.  Design  comparisons  Tor  finding  the  most  economical  i  ombi- 
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mo  lysis  or  design  and  structural  analysis  or  design.  Conforms  to  Engineer 
M  i:-  :  i  1110-2-2501,  KM  1  i  10-2-2505,  and  other  Corps  of  Engineers  standards. 


B  i’H'.Xa  -.Vi  'CAT-;. \s 

'the  program  is  written  in  FORTRAN  IV. 
Graphics  Compatibility  Sys  *  era  (CCS). 


1  he  graphics  display  option  uses  tie- 


Active  earth  pressures  may  be  calculated  by  Coulomb's  equations  or  by  the  in¬ 
cremental  wedge  method.  the  program  is  highly  interactive,  following  a 
computer-aided  design  methodology.  The  analysis  procedure  considers  overturn¬ 
ing,  sliding,  and  bearing  pressure,  relative  to  the  soil  immediately  adjacent 
to  the  wall.  Earthquake  effects  are  included.  Stress  design  includes  determi¬ 
nation  of  reinforcement. 


D  EQUIPMt  NT  DETAILS 

lime-sharing  mainframe  computer  (overlaid  for  49k  words  of  main  memory. 

Time-sharing  terminal--Tektronix  4014  needed  for  graphic  display  option.  Rest 
of  program  may  be  run  on  any  interactive  terminal. 


Remote  high-speed  job  entry  terminal  (COPE,  etc.). 


INPUT -OUTPUT 


Input  is  by  time-sharing  keyboard,  either  directly  or  via  data  files.  inter¬ 
mediate  data  are  stored  in  disc  files.  Output  is  to  the  time-sharing  terminal 
and/or  to  a  high-speed  computer  terminal. 


additional  REMARKS  This  program  was  written  under  the  auspices  of  the  OCE  Compu¬ 
ter-Aided  Structural  Engineering  (CASE)  Project  Task  Group  on  T-Walls  and  the 
I.MVl)  Computer-Aided  Structural  Design  (CASD)  Committee.  Call  W.  A.  Price,  FTS: 
542-3645,  for  more  information.  Available  publications  include  the  Basic 
User's  Guide,  the  User's  Reference  Manual,  and  the  Program  Validation  Manual. 
They  are  available  from  the  KCPL  of  t  lie  WES  Technical  Infor>atiun  Center. 
Documentation  of  the  program  specifications  is  available  from  LMVD. 
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BASIC  USER'S  GUIDE:  COMPUTER  PROGRAM  FOR  DESIGN 
AND  ANALYSIS  OF  INVERTED-T  RETAINING 
WALLS  AND  FLOODWALLS  (TWDA) 


CHAPTER  1:  INTRODUCTION 


1-1  PURPOSE  OF  PROGRAM  TWDA  AND  THIS  BASIC  USER'S  GUIDE 

1—1—1  TWDA  is  a  computer-a ided  structural  design  system  for  analysis 

and/or  design  of  inverted-T  cantilever  walls  founded  on  earth  or 
rock.  Multiple  load  cases  allow  the  wall  to  act  as  a  floodwall  or  a 
retaining  wall. 

1-1-2  This  user's  guide  describes  basic  capabilities  of  TWDA.  Users 
are  referred  to  the  User's  Reference  Manual*  for  a  complete- 
description  of  capabilities  and  interpretation  of  the  output. 

1-2  SCOPE .  Chapters  2  through  6,  10,  and  11  constitute  the  basic- 
instructions.  Once  the  user  has  become  familiar  with  these 
chapters,  Chapters  7  through  9  serve  as  a  step-by-step  data  preparat ion 
checklist.  Chapter  12  is  furnished  as  a  data  reminder  list  that  can  be 
used  as  a  cpiick  reference  for  coding.  Chapter  13  describes  the  use  of 
the  graphics  display  capabilities.  Chapter  14  presents  examples  of 
how  the  program  can  be  used. 


*  Price,  W.  A.  et  al.  1980.  "User's  Reference  Manual:  Computer  Pro¬ 
gram  for  Design  and  Analysis  of  Inverted-T  Retaining  Walls  and  Flood- 
walls  (TWDA),"  Instruction  Report  K-80-7,  U.  S.  Army  Engineer  Water¬ 
ways  Experiment  Station,  Vicksburg,  Miss. 
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CHAPTER  2:  DESCRIPTION  OF  BASIC 
F ROC RAM  CAPABILITIES 


.2  —  1  GENERAL.  i’WDA  uses  «i  problem-oriented  command  language  with  data 

grouped  into  named  lists  that  may  be  entered  in  any  order  conve¬ 
nient  to  the  user.  Data  and  most  commands  may  be  entered  interact  ivoly 
er  via  data  tile.  Program  output  includes  graphic  display  oi  data  and 
results.  See  Lite  documentation  of  tiie  program  criteria  specif  ic.it  ions* 
for  details  on  structural  criteria  used  in  TWDA. 

2-1-1  Unit  Slict.  Stability  and  stress  anal  vs  is  and  design  are  for  a 
unit  slice  of  straight  wall  1  ft  long.** 

2-1-2  Bas  i c  Command  Language.  The  basic  command  language-  eri.inies  the 
user  to  control: 

a.  ivpe  of  program  start:  I  NIT  or  RKS'J'ore.  INI!'  -  fresii  start 
with  till  new  data.  RES  r  -  restart  from  old  update  file. 

b.  Starting  a  computation  procedure  ("module")  after  t he  require 
data  have  been  entered. 

c.  Review  atm  editing  of  data  already  entered  using  the  LOOK 
command . 

d.  Resetting  (updating)  the  update  file  for  future  use  of  the 
REST  command. 

e.  Eli d  of  a  program  run. 

f.  Requests  for  information  about  a  data  item  or  what  data  items 
are  required  for  a  given  computation  module. 

2-1-3  Load  Cases.  Up  to  10  load  cases  may  be  entered  in  each  program 
run.  Data  may  be  designated  to  be  for  all  load  cases  or  for 
any  1  load  case. 

2-2  ACTIVE  EARJH  ^PRESSURES.  The  active  earth  pressures  for  basic  use 
of  the  program  are  calculated  according  to  Coulomb's  equation  for 
active  earth  pressure,  as  described  in  Engineer  Manual  1  1 1 0-2-2 302 . J- 


2-2-L  Basic  use  of  TWDA  to  determine  floodwall  stability  assumes  a 

vertical  crack  in  the  earth  cover  at  the  end  of  the  heel,  preclud¬ 
ing  use  ol  active  pressures  but  allowing  the  consider;! t ion  of  additional 


*  Copies  ot  the  documentation  are  available  from  t he  U.  S.  Armv 
Engineer  Division,  Lower  Mississippi  Valiev,  Vicksburg,  Miss. 

**  A  table  of  factors  for  converting  inch-pound  units  of  miasurennnt  to 
metric  (SI)  units  is  presented  on  page  vii. 

Headquarters,  Department  ot  the  Armv.  19M.  "Retaining  Walls," 
with  Change  3,  23  ,Ian  19h>,  Washington,  I).  C. 


optional  external  applied  water  pressure  in  the  vertical  crack  due  to 
wave  force  base  pressures. 

2-2-2  Basic  use  of  TWDA  to  determine  retaining  wall  stability  assumes 
active  earth  pressures  at  the  end  of  the  heel  with  no  crack  in 
the  earth  cover. 

2-2-3  TWDA  calculates  active  earth  pressures  on  the  stem  for  use  in 
stress  analysis/design. 

2-3  PASSIVE  EARTH  PRESSURES  FOR  SLIDING.  Passive  earth  pressures  for 
sliding  calculations  are  from  Coulomb's  equation,  as  described 
in  EM  1110-2-2502. 

2-4  HORIZONTAL  EARTH  RESISTANCE  PGR  OVERTURNING.  Horizontal  earth 
resistance  for  overturning  calculations  depends  on  several 
factors: 

2-4-1  With  a  key,  the  net  horizontal  unbalanced  force  is  resisted  by 
passive  pressure  distributed  as  shown  below: 


passive  pressure  passive  pressure 

value  in  program  value  in  program 

for  RETAINING  WALLS  for  FLOODWALLS 

Because  the  wall  is  independently  checked  against  sliding,  there  is  no 
arbitrary  limit  applied  to  the  passive  pressure  calculated  in  the  over¬ 
turning  calculations.  See  the  User's  Reference  Manual  for  more  detailed 
information. 

2-4-2  Without  a  key,  the  net  horizontal  unbalanced  force  is  resisted  by 
friction  on  the  base,  up  to  a  value  of 


N  tan  4>  +  cA 


where 

N  =  resultant  force  normal  to  the  base  slab 

4>  =  angle  of  sliding  friction  between  the  slab  and  the  subgrade 
c  =  adhesion  between  the  slab  and  the  subgrade,  psf 
A  =  base  area  in  contact  with  the  subgrade 
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CHAPTER  3:  PROGRAM  ORIENTATION 


3-1  GENERAL .  When  the  user  starts  program  TWDA  running,  it  is  in 

the  command-data  entry  phase.  After  an  initialization  sequence 
of  questions  and  answers,  the  program  will  accept  either  commands  or 
data  lists  when  the  prompting  message 

COMMAND 

? 

is  printed  at  the  time-sharing  terminal.  When  enough  data  lists  have 
been  entered  to  define  the  data  required  for  a  particular  computation 
module,  the  command 

RUN  Module-Name 

may  be  entered,  to  start  the  named  moduli-  running.  The  data  lists  may 
be  entered  in  any  order  so  long  as  the  items  in  each  list  are  in  the 
order  prescribed  for  that  list. 

1-J  OPTIONS.  There  ire  lour  computation  modules  available  in  the 
basic  use  of  the  program: 

llrouj)  Module-Name  Action 

Stability  IA  Foundation  investigation 

P!)  Foumlat  ion  dc>,  ign 

Stress  WA  Stress  anal  sis 

Wl)  Stress  design 

In  tiie  bu--.il  use  ■  >  i  the  piivrui,  t  i  t  Inr  moduli-  IA  or  module  FT)  must  have 
net'll  comp  !  •  ted  with  the  ttli  s 


If'lj  a:l  lilt  RL  >f  T 


-■tel'  a  ■  W.\  ■  t  W  ..iii  t  in. 

»  i  :  ■ '  1  F  I  b;  ' ,  .  .  :  u.  .  '  I  tin  ;  •  ,  i  a:  Iu.ii  tin  till'. 

:  ,  :  '  i  i  .  n  I  '  : i  -iv ,  1 1  .  t  ':li  n  '  i  in  e;  ■  i  ,  a,  : 
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ft  UPDATE  FILE  RESET 


was  printed  at  the  user's  time-sharing  terminal.  The  file  may  be  used 
only  for  future  use  with  the  REST  command  to  restart  after  a  program 
termination.  It  cannot  be  listed  in  time-sharing  and  can  be  created 
only  by  TWDA. 

3-3-2  Data  File.  A  data  file  contains  data  lists  and  commands  that 

were  typed  and  saved  into  a  file  instead  of  being  entered  inter¬ 
actively.  It  is  created  by  the  user  before  starting  TWDA.  This  file  is 
used  as  input  only  and  is  not  updated  or  changed  by  the  program.  Its 
use  is  described  in  detail  in  Chapter  6. 

3—3—3  Report  File.  The  program  creates  a  temporary  report  file  that 
the  complete  output  is  written  to  (only  a  summary  output  is 
printed  to  the  time-sharing  terminal).  When  the  user  uses  the  END  com¬ 
mand  to  stop  the  program,  he  is  given  the  options  of  directing  the  repor 
file  to  a  high-speed  batch  terminal,  saving  the  file  as  a  permanent  file 
or  destroying  the  file.  The  user  must  be  ready  with  a  station  code  if 
he  is  running  on  the  U.  S.  Army  Engineer  Waterways  Experiment  Station 
(WES)  or  Office  of  Personnel  Management,  Macon,  da.,  (Macon),  computers. 
The  station  code  is  obtained  from  the  user’s  ADP  Center.  A  saved  per¬ 
manent  report  file  may  not  be  used  with  the  REST  command  or  as  a  data 
file.  All  the  user  can  do  with  it  is  list  it  at  a  terminal.  See  para¬ 
graph  4-7  for  instructions  on  how  to  control  the  amount  of  information 
written  to  the  report  file. 


CHAP  IKK  4:  BASIC  COMMANDS 


4-1  CKNKRAL.  These'  commands  may  lie  entered  interactively  after  a 


COMMAND 


prompt  or  mav  be  placed  in  a  data  i  ile. 

4-.’  INI  I  COMMAND.  IN1T  tells  t  lie  program  to  set  itself  for  a  fresh 

start  on  a  in  w  problem  and  cancel  all  existing  data  values,  if 
an..  I  his  command  must  be  used  in  t  lie  program  initialization  sequence 

and  m.c.  be  used  .ins  t  inn  to  cancel  all  data  previously  entered. 

>  id. SI  COMMAND.  KKS i  tills  tin-  program  to  restore  the  data  status 

set  into  an  exist  nig  update  t  ile-.  Ibis  comiiiaiKi  cannot  he-  used 
with  an  old  repo!  t  file  oi  a  data  tile-. 

4-1-1  I'm  form  ot  tins  command  is 

RLST  DliJ-F  i  le-aanit* 

for  example,  it  i  he  name'  given  to  an  upelate-  tile'  ot  a  previous  program 
run  w<  to  id’t  I  and  it  a  later  run  were-  to  be-  to  restore  *  In.  data  and 
intern,.  !i  it.  .  1 1  ■  x  i  i  s  t  i  mu  that  previous  run,  then  tin  later  run  would 
u si  ;  in  i  oituiianel 


p.t.  s:  wfij  i 


i '  tin  .  i  ■mm.  imt  .  i  mi;  >  in  'In  ii,:t  i  a  1  i  /  .it  ion  seqiu  iie-e  ot  tin  later  run . 

.  c  - .  1 ,1.  mss:  .  ..mi'ioii  n  .«•  ot  this  command  is  to  piik  up  win-re  an  earlier 

pi  .in.;  lull  ■  nle.i.  tin  permits  a  "re.,  ss"  in  tin.'  e  ompil  t  e  r -a  ide  e! 

:  1 1  ;  I  .  ..  •  s  ,  .  .nil  i  I  .  .  e  , : .  m.g.ilt  Si  to  ,  t  lie]  V  !  in  .  .nipu  t  a  t  i  oils  from 

, .  r.  ,  •  .  !  i  •  :  r  I ;  1  1  'i tie  lie  .  I  :'n  du  1  ,  to  be  used,  to  r  edo  an  earlier 

w  .  •  • ,  ,  in.  •  ..  :n.,  i  to  t  .  e  tor  in'  o  t  In  r  reason. 
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LOOK  Data-List-Name 


causes  a  listing  of  the  current  values  in  the  named  data  list,  for  all 
load  cases,  if  applicable.  For  example,  the  command 

LOOK  S PH  1 

will  cause  the  following  information  to  he  printed  to  the  user's  time¬ 
sharing  terminal: 


DATA  LIST  SPH  1 


VARIABLE 

VALUE 

(LC) 

PHI  1 

= 

15.000 

1 

C0H1 

= 

400.00 

1 

GAMAS 1 

= 

125.00 

1 

DELTA1 

= 

0. 

1 

PHI  1 

= 

15.000 

2 

COHl 

= 

400.00 

2 

GAMAS! 

= 

125.00 

2 

DELTA1 

= 

0. 

2 

HCMIN 

= 

VALUE  UNDEFINED 

COMMAND 

? 

4-5-2  The  command  form 

LOOK  Module-Name 

where  "Module-Name"  is  FA,  FD,  WA,  or  WD,  will  cause  the  LOOK  Data-List- 
Name  command  form  to  cycle  through  all  of  the  LOOK  Data-List-Name  print¬ 
ings  required  to  show  the  current  status  of  all  data  that  can  be  used 
by  the  module.  Many  of  the  data  lists  shown  are  described  in  this 
basic  user's  guide  only  in  Chapter  12.  See  the  User's  Reference 
Manual  for  complete  information. 

4-5-3  The  command  form 

LOOK  ALL 


will  cause  the  LOOK  Data-List-Name  command  form  to  cycle  through  all  of 
the  data  variable  lists  used  by  the  entire  program.  This  can  take  almost 
15  minutes  to  print  at  the  time-sharing  terminal. 

4-5-4  The  command  form 

LOOK  XY 


4-2 


■"I! 


will  cause  i  table  of  X-  and  Y-coord inates  for  the  corners  of  the 
concrete  outline  to  be  printed,  followed  by  the  current  values  of  all 
of  the  data  variables  that  may  be  used  to  describe  the  outline.  X- 
coordinates  are  positive  toward  the  end  of  Lhe  heel  from  the  toe-side 
face  of  the  top  of  the-  stem  (basic  working  point),  and  negative  toward 
tile  end  of  Lhe  toe  from  the  basic  working  point.  Y-coordinates  are 
elevations  above  some  datum  below  the  wall.  Any  one  of  the  modules  must 
have  been  executed  (Rl'N)  before  this  command  will  work. 


4-b 


RUN  COMMAND.  Tile  command  form 


RUN  Module-Name 


starts  tii 
ready.  f 
tile  RUN  command,  so  that 


named  module  executing.  This  is  entered  after  the  data  are 
is  recommendt d  that  t  lie  UPDATE  command  be  entered  just  before 

omethi ng 


he  program  wilt  be  easy  to  restart  if 


ha p pens 
f  i  1  e  i  f 
t  he 


4-7 


while  the  module  is  executing.  rills  command  may  be  in  a  data 
the  user  does  not  need  Lhe  summary  output  normally  printed  to 
user's  time-sharing  terminal.  Report  file  output  is  not  affected. 

TRCL  COMMANDS.  The  command 


TRCE  3 


adds  information  to  the  report  file.  The  command 


TRCE  0 


cancels  this  additional  information  and  is  in  effect  when  the  program  Is 
started  running  or  after  tile  I. .IT  command  is  used.  The  following  table 
furnishes  guidance: 


_  Purpose  of  Run 

General  design  memo 
or  survey  report 


Feature  design  memo 


Con  tract  plans  files 


__Do  J’his 

After  tile  END  command,  let  the  pro¬ 
gram  destroy  the  report  file.  Do  not 
use  the  TRCK  3  command 

Get  the  report  file  output,  either  at 
your  ADP  Center  high-speed  printer  or 
as  a  permanent  file.  Do  not  use 
I RGE  3  command 


1  lie 


Use  the  TRCL  3  command  before  the  RUN 
command  and  get  the  report  t  ile 


•3) 


?  _ENTK\  .  Tile  ?  requests  inlormat  ion  about  commands  and  which  data 
i  isls  are  assoi  iated  with  which  modules  (see  paragraphs  ’>-  >  and 
See  paragraph  3-3-4  for  other  use  ot  the  entrv. 


4-  1 
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END  COMMAND.  END  tells  the  program  to  stop  execution  after  asking 
the  user  for  instructions  on  what  to  do  with  the  report  file. 

Have  a  station  code  (get  it  from  your  ADP  Center)  ready  to  enter  when 
requested,  if  using  the  computers  at  WES  or  Macon.  See  also 
paragraph  3-3-3. 

4-10  OTHER  COMMANDS.  Other  commands  are  described  in  the  User's  Refer¬ 
ence  Manual. 

4-11  COMMAND  ERROR  RECOVERY.  Many  of  the  commands  have  procedures 

built  in  for  using  question  and  answer  sequences  to  recover  from 
illogical  or  unexpected  supplemental  information.  These  sequences  are 
not  shown  in  this  user's  guide  but  are  believed  to  be  self-explanatory. 

A  response  of  END  will  end  the  run;  a  null  response  (just  a  carriage 
return)  will  return  to  the  COMMAND  ?  prompting  message. 


4-4 


Cl  I A  FT  FR  7:  DATA  LIST  KILLS 


>-l  CLNFRAF.  A  data  list  is  a  1  ini-  of  input  containing  l  he  nana  01 
the  list,  t  licit  one  or  wore  blanks,  then  tin-  data  items  in  i  hr 
list,  separated  In  one  or  more  blanks.  Do  not  use  any  commas.  Data 
lists  muv  be  used  to  edit  (change)  as  well  as  to  enter  data.  'I  he  first 
use  of  a  particular  list  will  defiiu  values  lor  the  input  variables  in 
t  in  list.  A  later  use  of  the  same  list,  tor  the  same  load  case  ii  Lb  it 
in  tlie  1  ist,  will  substitute  new  values.  Data  lists  may  In  entered 
interactively,  or  they  may  be  on  one  line  of  a  data  t  ile. 

7-2  LOAD  CASK  Nl'MBKR.  Many  of  the  data  lists  have  a  variable  ea  1  led 
"LG."  this  means,  with  occasional  special]'.'  Labeled  except  ions, 
that  the  rest  of  tin  items  may  have  different  values  for  different  load 
cases.  Littering  a  load  case  number  of  Kero  will  designate  the  rest  of 
the  list  to  be  for  all  possible  load  cases.  For  example ,  the  data  list 
Sl’i/  contains  the  variables  LG,  I’ll  1 7 ,  G0H7,  and  HAMAS  /  ,  in  that  ordir. 
the  data  entry  Lines 

SPT  /  0  25  bOO  1 2  b 

SPT7  2  20  600  120 

would  result  in  tin.  following  values  being  used  by  the  program: 


P11JJ7 

COJl  7 

GAMASJf 

2  7 

500 

127 

20 

bOO 

120 

2  5 

500 

127 

wit  i  1  e  t  he  1  ines 

SPT7  2  20  600  IcO 

SPT7  0  25  500  125 

would  result  in  all  ID  load  eases  using  the  values 

PH  17  t'OH  7  GAMAS  7 

2:i  700  123 

7-1  SI’ I 'Cl  Al.  I  DLM  1  FI  FRS .  Spoeial  identifiers  1),  S,  C,  and  ?  may  he 
used  for  anv  data  variable  except  load  case  (l.G),  re  i  n  I  ore  i  ng 
steel  l.i'  i  r  number  (l.\,  I.XA,  or  I, ML),  and  location  code  (LOG).  (These 
letters  are  used  in  a  data  list  instead  of  t  he  numeric  value.) 

7-1-1  special  id.  nl  it  ier  I)  (ib  fault)  will  instruct  1  lie  program  to  insert 

the  default  value.  Some  data  variables  have  no re  than  one  del. ml t 


r 


value,  depending  on  t  lie  user's  answers  to  questions  in  tin  program  run 
initialization  sequence.  It  the  data  value  is  printed  bet  ore  tin  deiaul: 
value  is  inserted,  it  mav  show  as  the  number  -U.1432L30  or  as  tin-  mes¬ 
sage  "DEFAULT  VALUE  REQUESTED.  " 

3-  i-2  Sjyecial _ identifier  S  [same)  tells  the  program  to  not  change  what¬ 

ever  value  that  data  variable  already  had.  This  is  used  when 
data  are  being  edited  bv  re-entering  a  data  lisL,  to  skip  having  to  re¬ 
type  the  numbers  that  are  not  to  be  changed. 

'■>-  1-  3  Spec  ia  1  idont_if  n  r  t  (calculate)  is  used  Lo  tell  tin  program  ! 
calculate  the  value  from  other  data.  This  has  two  purposes: 

a.  To  designate  which  one  of  several  items  in  a  mutual  1'.  inter¬ 
dependent  data  set  is  Lo  he  caleulaled  from  the  other  values 
in  l  lie  set.  For  example,  the  data  set  for  defining  t  lie  toe 
width  (TW2)  ,  stem  location  (SIR),  stem  base  thiekness  (TSTB), 
and  heel  width  (HEELW)  must  have  one  of  the'  following  sets  of 
values  in  proportioning  the  base  Tor  analysis  (modules  FA 
or  WA) .  Any  two  of  the  lour  items  (TW2,  SIR,  TSTB,  HKELW) 
must  be  defined.  The  other  two,  if  defined,  must  be  consis¬ 
tent  within  0.01  ft. 


Set 

Number 

_  TW2_  _ 

STR 

TSTB 

HEELW 

To  Be 

Calculated 

i 

value 

C 

C 

value 

STR,  TSTB 

2 

value 

C 

va  lue 

C 

STR,  HEELW 

3 

C 

va  lue 

C 

va  lue 

TW2,  TSTB 

4 

C 

value 

value 

C 

TW2 ,  HEELW 

These  items  are  found  in  data  lists  WLA  and  WLAS  for  analysis 
or  in  data  list  WLD  for  design. 

b.  To  tell  modules  FA  or  FI)  whether  to  use  an  input  value  of  the 
active  earth  pressure  coefficient  or  to  calculate  it  from  the 
internal  friction  angle  PHI1  and  the  stem  face  batter  and 
backfill  soil  surface  slope.  If  the  calculation  is  wanted, 
use  the  letter  C  for  RKA1 .  Use  the  desired  value  for  RKA1 
if  that  specific  value  is  to  be  used. 

Variables  identified  with  a  C  are  calculated  in  different  parts  of  the 
program.  If  the  variable's  value  is  printed  before  the  calculations  are 
completed  by  the  program,  it  may  show  as  the  number  -0.1234E30  or  as  the 
message  "VALUE  NOT  DEFINED." 

3-3-4  Special  identifier  ?  indicates  that  the  user  wants  information 

about  the  definition  or  units  of  the  data  variable  <s).  The  action 
will  be  like  thi s : 


COMMAND 

?WLD  100.0  10.0  ?  CDS 


VARIABLE  UNITS  -  DEFINITION 

STR  RATIO  STEM  RATIO  (TOE  WIDTH  TW2/BASE  WIDTH  BW) 

TRY  AGAIN  ENTER  VALUE  FOR  -  STR 

? 


I'he  kind  of  information  available  with  repeated  use  of  the  ?  response 
depends  on  the  location  in  the  program  of  the  prompting  or  question 
lx  ing  responded  to.  If  ?  is  repeated  where  additional  prompting  is  not 
available,  the  program  will  repeat  the  input  request. 

Ri.^UESTINC.  PJWMmNjI  ABOUT  A  PARTICULAR  DATA  LIST.  Enter  ing  only 
tile  name  of  a  data  list  without  anything  else  after  it  will  cause 
the  program  to  print  out  a  description  of  what  data  variables  are  in¬ 
cluded  in  the  list  and  what  their  definitions  and  units  are. 

3-3  KE.jUKSi'INt;  PROMPT  1  NO  ABOUT  WHAT  OAT  A  L_  I_SfS_  ARE  USE!).  BY.  WHICH 

MODULE.  Entering  ?  as  a  command  will  cause  printing  of  tlu  names 
of  all  data  lists  that  are  required  and  optional  for  all  modules.  This 
prompt ing  will  name  data  lists  that  are  not  described  in  this  basic 
user's  guide.  Set  tin  User’s  Reference  Manual  for  complete  Information. 
This  list  of  modules  and  their  associated  data  list  names  will  be  fol¬ 
lowed  by  a  table  of  ill  ot  the  commands  and  their  functions.  See  Cnap- 
ter  1 2  for  a  list  of  all  data  lists. 

3-1)  Om.it ted  data  lists  are  assumed  by  the  program  to  contain  ail  D's 

or  C's,  as  appropriate  to  the  type  of  variable. 

3-7  Truncated  data  lists  (where  only  part  of  the  list  is  entered)  an. 

assumed  to  have  all  of  the  missing  values  after  the  furnished 
values  and  to  have  D's  or  C's  for  all  of  the  missing  values,  as  appro¬ 
priate  to  the  type  of  variable. 
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CHAPTER  6:  DATA  FILES 


b-1  CONTENT.  A  data  file,  sometimes  called  a  command-data  file,  con¬ 
tains  the  two  sections  described  below.  Each  line  of  the  file  is 
made  up  of  a  line  number  followed  by  one  or  more  blank  spaces,  then 
either  a  command  and  its  supplemental  information  (see  Chapter  4)  or_  a 
data  list  (see  Chapter  5). 

6-1-1  Part  2  of  the  program  run  starting  sequence  described  in 
paragraph  7-3: 

a.  For  a  new  run: 

1000  INIT 
1010  1 
1020  F 
1030  H 

b.  For  a  restart  of  an  old  run  that  had  its  update  file  named 
EDCS2: 

1000  REST  EDCS2 

6-1-2  As  much  of  the  rest  of  the  program  input  as  desired.  This  nor¬ 
mally  includes  the  input  data  lists  followed  by  the  UPDATE  com¬ 
mand.  It  may,  however,  include  all  of  the  rest  of  the  run  including  the 
END  command.  But  see  paragraph  6-3. 

6-2  END  OF  DATA  FILE.  There  are  two  ways  to  end  a  data  file:  by 

using  the  END  command  or  just  letting  it  run  out  of  commands  and 
data  lists.  It  is  strongly  recommended  that  the  last  line  be  the  UPDATE 
command  to  reset  the  update  file  so  that  it  will  contain  the  data  in  the 
file.  It  is  much  faster  to  restore  from  an  old  update  file  than  to  re¬ 
read  a  data  file. 

a.  Letting  the  data  file  run  out  without  END  on  the  last  line 
will  cause  printing  of  the  message 


M 


"DATA  FILE  PROCESSING  DONE 
a 


"RETURN  TO  INTERACTIVE  INPUT 


before  the  command  prompt 


COMMAND 

? 
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b.  The  END  command  in  the  last  line  will  cause  a  normal  program 

termination  with  report  file  destination  questions  and  answers. 
Be  careful  to  have  the  RUN  commands  or  at  least  an  update 
command  before  the  END  command,  or  the  program  run  is  wasted. 
Placing  the  END  command  in  a  data  file  eliminates  the  user's 
capability  to  edit  data  and  rerun  a  module  while  the  program 
is  still  running. 

6-3  EFFECT  ON  OUTPUT.  Much  output  that  would  normally  be  printed  to 

the  time-sharing  terminal  as  well  as  to  the  report  file  is  printed 
only  to  the  report  file  when  the  program  is  running  from  a  data  file. 

This  may  or  may  not  be  a  problem  to  the  user,  depending  on  the  circum¬ 
stances  of  tile  program  run.  If  answers  are  needed  as  soon  as  possible, 
the  user  should  end  his  data  file  just  before  the  first  RUN  command.  If 
minimum  operator  time  is  important  and  the  engineer  can  wait  for  the 
report  file  from  his  ADI’  Center,  then  the  RUN  commands  should  be  in  the 
data  file. 

6-4  DATA  ERROR  RECOVERY.  An  invalid  data  list  line  or  command  will 
cause  one  of  several  interactive  error  recovery  procedures,  one 
of  which  is  illustrated  below: 

a.  Data  list  line  no.  1080  with  too  many  items: 

1080  CASE  2134 

b.  Error  recovery: 

###  ERROR  IN  DATA  FILE-RETURN  TO  KEYBOARD  ###  BAD  LINE  FOLLOWS: 

CASE  2134 

TOO  MANY  VALUES  ENTERED  IN  DATA  LIST  -  CASE 
COMMAND  IGNORED  -  TRY  AGAIN 
7CASE  2  1  3 


c.  Control  returned  to  the  data  file  after  the  corrected  line 
was  typed  in.  If  the  user  had  typed  the  command  KEY  instead 
of  the  corrected  data  list,  control  would  have  remained  with 
the  keyboard,  and  the  erroneous  line  and  the  rest  of  the  data 
file  would  have  been  ignored.  Note  that  the  line  number  was 
not  reentered,  just  the  data  list.  Similarly,  with  a  mis¬ 
spelled  command  word  or  missing  supplemental  information. 
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CHAPTER  7:  STARTING  A  PROGRAM  RUN 


7-1  GENERAL.  The  beginning  portion  of  a  run  can  follow  any  of  several 
scenarios,  depending  on  whether  a  data  file  is  to  be  used  and 
whether  the  INIT  or  REST  commands  are  used.  See  paragraph  6-1  for  the 
meaning  of  "data  file."  A  data  file  is  not  the  same  as  an  update  or  a 
report  file. 

7-2  STARTING  SEQUENCE,  PART  1.  The  update  file  in  this  example  is 
to  be  named  "WP07091";  the  report  file  is  to  be  identified  by 
"WESKD-WAP." 

PROGRAM  TWDA  --  713-F3-R0-  027 
T-WALL  DESIGN/ANALYSIS 
REL  1.0  JAN  79 


(RESPOND  WITH  ?  FOR  ANY  HELP) 

ENTER  UPDATE  FILE  NAME  (7  CHAR  MAX) 
PWP07091 


FOR  REPORT  FILE, 

ENTER  NAME  TO  BE  USED  ON  REPORT  FILE  I  DENT  CARD,  12  CHAR.  MAX. 
7WESKD-WAP 

ENTER  YOUR  MACON  ACCOUNT  NUMBER 

7BBBBBBB 


ENTER  NAME  OF  COMMAND-DATA  FILE  OR 

ENTER  A  CARRIABE  RETURN  IF  COMMANDS  ARE  TO  BE 

ENTERED  INTERACTIVELY 


7-3  STARTING  SEQULNCF, ,  PART  2.  Part  2  of  the  starting  sequence  de¬ 
pends  on  the  answer  to  the  last  question  of  part  1.  Three  options 
are  available,  each  option  ending  with  the  program  ready  to  accept  data 
lists  and  commands: 

a.  Data  file  used,  with  last  line  in  the  file  not  containing  l'.ND 

command  (the  data  file  used  in  this  example  was  named  "XIBITX"). 
The  data  file  must  contain  the  rest  of  the  program  initializa¬ 
tion  sequence  (see  paragraph  6-1). 

ENTER  NAME  OF  COMMAND-DATA  FILE  OR 


7-1 


ENTER  A  CARRIAGE  RETURN  IF  COMMANDS  ARE  TO  BE 
ENTEREO  INTERACTIVELY 
?X IBITX 

PROCESSING  DATA  FILE  ... 


END  OF  FILE  ON  COMMANO  DATA  FILE 
RETURN  TO  KEYBOARD  ENTRY. 

COMMAND 


b.  Data  file  not  used;  all  input  to  be  interactive  at  the  key¬ 
board.  In  this  example,  this  is  a  new  start,  there  will  be 
one  load  case,  and  the  wall  is  a  hydraulic  floodwall: 


ENTER  NAME  OF  COMMAND-DATA  FILE  OR 
ENTER  A  CARRIAGE  RETURN  IF  COMMANDS  ARE  TO  BE 
ENTEREO  INTERACTIVELY 
? 

IS  THIS  AN  INITIAL  RUN  OR  A  RESTART  OF  A  PREVIOUS  RUN? 
ENTER  ’ I N IT ‘  OR  'REST' 

COMMAND 
?  I N I T 

#-  ALL  DATA  RESET  FOR  FRESH  START  -# 

ENTER  NUMBER  OF  LOAD  CASES  (1  TO  10) 

?1 


IS  THE  WALL  GENERALLY  A  FLOOD  WALL  OR  A  RETAINING  WALL? 
ENTER  ' F 1  OR  'R' 

?F 

IS  STRUCTURE  HYDRAULIC  OR  NON-HYDRAULIC? 

ENTER  ' H '  OR  ' N ' 

?H 

COMMAND 


c.  Data  file  not  used;  a  restart  of  a  previous  run.  In  this 
example,  the  file  being  restarted  from  is  named  "WAP1101": 


ENTER  NAME  OF  COMMAND-DATA  FILE  OR 
ENTER  A  CARRIAGE  RETURN  IF  COMMANDS  ARE  TO  BE 
ENTERED  INTERACTIVELY 
? 
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IS  THIS  AN  INITIAL  RUN  OR  A  RESTART  OT  A  RRIVIOUS  RUNT 
ENTER  1  INI T 1  or  'REST' 

COMMAND 
?RE ST  WAP1 101 

«-  ALL  DATA  RESET  FOR  FRESH  START  -* 

*-  COMMON  DATA  RESET  FROM  RESTART  FILE  WAP  1101  ,  UPDATE  FILE  R!Sf.T  -a 
COMMAND 


>  A  I  .  I  1  I  I ‘ K I  I’AKA  I  I  <  'N 


i  ..■til  :  m  t  ,i  I  i-.t  .  !  -i.  r .  ai.  t  vi  i  t  \  i  •  t  d .  1 1  .  i 

i  ■  t  i  i  mm  1  .  Ml  i  ■  t  t  ; ;  i  t  i  - 1 . 1 1 :  i  .  < !  il.it  .  i  1  i  t-, 

i  ■  ■  •  l 1 ;  1  •  will  inn  :  »-*•!>•  r  1'.  .  A  n:;t:r.  .  ■  t  tin- 

■  i  .  i !  •  m-iiliit  I  .  ■  si  l  i!.i  t  .i  i  iii'ii  t  v :  1 1  in-.-,  t  ( i  vii.it 
•  '  t  .1  •!.  t  .in  1  t  '  1 1  in  |. .  'h  < »!;:  i  t  t  «•<;  i  ioll.il  !  i  st 

i  ■  i  i  ,  .1  .i;  :  i  .  ■[  i  i  .i  t  .  <  -  n.i  i  .i  t  .. :  ■ , -land 


ii.  ni.  '.  in!  (  HV.T  )  i>  t!..-  In.  side  nf  tin  to;  of 
..ill  d  I  .inc  t  i  1 1  < '  1 1  >•  I .  tin  Ills' P  fnrr.  the  li.'ii- 
!'!  •  !'i  I  at  i  iv.*  surcharge''  ami  carl  •  suna.  .s, 


!'  .  1.1  .'vat  i  oils  are  above  soitu-  datum  that  must  bo  at  nr  ho  low  tho 

wa  1  I  . 

o .  Iiata  variable  I.C,  it  included  in  a  data  list,  is  the  load 
ease  number  to  which  the  values  in  the  list  apply.  See 
paragraph  r>-2  lor  more  information. 

ci  .  All  units  are  feet  unless  otherwise  noted. 

e.  All  torces  and  pressures  are  positive  when  they  tend  to  move 
the  wall  (1)  in  the  direction  of  the  end  of  the  toe  or 
(2)  downward. 

Data  List  Preparation  Sequence: 

a.  The  order  in  which  a  group  of  data  lists  is  entered  is 

generally  immaterial  as  long  as  the  individual  items  in  any 
one  list  are  in  the  order  shown  for  that  list.  Note,  hoveve 
that  entering  the  same  list  more  than  once  will  have  the 
effects  described  in  paragraphs  r>~  1  and  r>-2. 


A  suggested  sequence  for  entering  the  data 
program  use  is  to  deline  the  following  thi 
shown,  after  completing  the  starting  seque 
Chapter  7: 


ngs  n 
nee  d> 


-,  however 
'  the 

has  i  c 
■  order 
i  bed  in 


(  1  )  Si>  i  1  surl  aces  : 

(a)  The  desired  finished  grade  ‘Toss  sect  ion,  i  .a  c  . 
project  requirements,  using  data  lists  SS'I  and  1  ; 
to  define  the  soil  surfaces: 


(b)  The  exist  inn  grade  cross  section  soil  stir  t  ace, 

tisinq  data  list  SSF.F  in  paragraph  8-1-7  and  I  i  r- 
ures  8-1  and  8-2.  This  list  is  required  onlv  it 
quantities  are  t o  be  figured  for  structural  ex.  a- 
vat  ion  and  back  fill. 

(2)  Soil  p roper t ies: 

(a)  Subgrade ;  may  also  be  used  for  backfill  as  de¬ 
scribed  in  paragraph  8-4-2.  I'se  data  list  S ! ’  1  1  i 
paragraph  8-4-1. 

(b)  Heel  backfill,  onlv  if  different  t rom  snbpradc 
soil  data  list  SPK3.  Use  data  list  SI’ H 1  in 
paragraph  8-4-2a. 

(c)  Toe  backfill,  only  if  different  from  subgrade 
soil  data  list  SPK3.  Use  data  list  SPT7  in 
paragraph  8-4- 2b. 

(3)  Water  elevations,  it  anv,  using  data  list  S  K  K I  *  in  para 
graph  8-b-l  if  there  is  any  water  on  the  wall. 

(4)  Surcharges  ami  direct  forces,  it  anv,  using  the  data 
lists  described  in  paragraph  8-7  and  Figure  8- i. 

(3)  Wall  geometry,  using  the  data  lists  described  in  para¬ 
graph  8-8  and  Figures  8-4  and  8-3. 

(h)  If  tile  problem  includes  stress  anal  vs  is  of  an  existing 
wall,  code  the  reinforcing  steel  description  using  the 
data  lists  described  in  paragraph  8-9.  If  the  problem 
includes  stress  design,  use  the  information  in  para¬ 
graphs  8-9-2  through  8-9-4  to  interpret  the  output  . 
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F.LTS5W  =  elevation  of  existing  ground  under  basic  working  point 

KLTS5H  =  elevation  of  existing  surface  at  a  distance  DTSbH  on 
the  heel  side  from  the  BUT,  feet.  Default  =  same  as 
ELTS5K 

DTS5H  =  horizontal  distance  from  the  BUT  to  ELTSIH,  feet. 

Do f  aul t  =  0.0 

HSS3H  =  existing  surface  slope  bevond  distance  DTSbH,  hiel  side 
feet  horizontal  per  foot  vertical,  100.0  =  lev.  1.  be-  i 
t  ive  upward  leaving  the  stem.  Default  =  loo.o 

8-4  SOU.  PROPERTIES.  Data  Lists  beginning  with_  SI': 

8-4-1  Required  Data  List  SPE3  (Soil  Properties  of  Exist  in  it  Soil).  T!i i 

data  list  is  not  load  case  dependent.  It  defines  the  sub rude 
soil  plus  backfill  earth  if  not  separately  defined: 

SPE3  PHI3  C0H3  GAMAS3  PHIS3  ADHS3  ABP3TN  ABP3BN  ABP3TW  ABP3BW  ELBS3 

SPE3  =  name  of  list 

PHI  3  =  angle  of  internal  frict  ion,  degrees.  No  default  value. 

C0H3  =  cohesive  strength,  psf.  No  default  value. 

OAMAS'3  =  unit  weight,  including  weight  of  water  if  submerged,  pc 
No  default  value 

PUT S 3  =  maximum  angle  of  friction  along  soi l-concnu  interface 
for  sliding  on  subgrade,  degrees 

AD1IS 1  =  adhesive  strength  along  soil-concrete  interface  for 
si  i cling,  nsf 

(NOTE:  The  rest  of  this;  list  mav  be'  omitted  if  bearing  pressure  is  not 

to  be  checked.) 

ABP  1TN  =  allowable  bearing  pressure  under  a  wall  with  base  width 
BU’l  (narrow  base)  as  defined  in  paragraph  8-8-4,  psf, 
at  the  top  of  this  soil  (no  overburden).  No  default 
va  1  lie 

ABI’IBN  =  allowable  bearing  pressure  under  a  wall  with  base  width 
BU’l  (narrow  base),  nsf,  at  the  bottom  of  existing  soil, 
including  weight  of  overburden.  (At  eli-vat  ion  EI.BS3.) 
No  default  value 

ABP3TW  =  allowable  hearing  pressure  under  a  wall  with  base  width 
iiW2  (wide  base),  psf,  at  the  top  of  this  soil.  No 
de f an  1 t  va 1 ue 

ABIMBW  =  allowable  hearing  pressure  under  a  wall  with  base  width 
BUT  (wide  base),  psf,  at  the  bottom  ol  exist  i nr  soil, 
including  weight  of  overburden.  (At  .  h  v.it  ion  EEf.S  1.  ) 
No  default  value 
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F.l.BS  i  =  elevation  of  bottom  of  soil  laver  },  feet.  Basis  for 
ABP3BN  and  ABP3BW.  Default  =  10  ft  below  tile  lowest 
concrete  elevation 

$-4-2  Optional  DaJ:a  J__ists: 

a.  Data  1  i  s  t  SPH1  (soj  1  jyrope r  ti  e  s  of  bye  1_  back  f_i  1  1  ,  Layer 

number  1).  This  list  is  not  needed  for  a  particular  load 
ease  it  the  following  conditions  are  true  for  that  load  cas 

(1)  The  basic  properties  of  internal  friction  ancle,  eohe- 
sion,  and  saturated  earth  unit  weight  art  the  same  *'er 
the  heel  backfill  as  for  the  subgrade  data  list  SUM. 

(2)  The  user  is  willing  to  use  the  default  values  shewn  bi- 
low  for  data  variables  RKA1  ,  UKI.TA1,  KKAK1  ,  and  UCXl.N: 

Data  Variable  Units  Default  Value 

RKA1  ratio  ('.  (see  paragraph  1-  1) 

Dlll.TAl  degrees  d.O 

RKAK1  ratio  C 

11  (.’Ml  N  feet  1  +  0.  1  !  I  T  S  -  KSHKO.C)  ]  ;  1.0 

The  default  values  listed  below  are  applicable  when  Sl'Hl  i c 
used  for  a  particular  load  case  or  all  load  eases: 

SPHl  LC  PH  1 1  com  GAMAS  1  RKA1  DELTA!  RKAE1  HCMIN 

SPH1  =  name  of  list 

I.C  =  load  case  number  for  this  set  of  values 
PHI  1  =  angle  of  internal  friction,  degrees.  Default  =  0.0 
C0H1  =  cohesive  strength,  psf.  Default  =  0.0 

GAMAS 1  =  unit  weight,  including  weight  of  water  if  submerged, 
pcf.  No  default  value 

(NOTH:  Tin'  list  may  be  truncated  here.) 

RKA1  =  horizontal  active  earth  pressure  coefficient.  Kill  la¬ 
psed  instead  of  Coulomb  calculations  based  on  l’HI], 

1)1.1  .'CAT ,  and  stem  face  hatter,  if  defined.  Use  of  the 

letter  C  as  the  value  will  cause  it  to  he  calculated. 

Default  =  C 

DKI.TA1  =  wall  friction  angle  for  Coulomb's  equal  ion  tor  active 
earth  pressure  coefficient,  degrees.  See  KKA1  above. 
Default  =  0.0. 

RKAI.1  -  Mononohe-Okahe  eart  h<]uake  active  earth  added  pressure 
c  oe  t  !  i  c  i  e  n  t  .  bill  he  c  a  1  t'  u  1  a  t  «  d  t  rem  - 1 K !  -  and  UK  V  in 

data  list  sni.i’  if  the  1.  Iti-r  C  is  us.-d  as  a  value  :  e  i 

KK  AC  1 
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HcMIX  =  minimum  earth  backfill  cover  nv.  I  the  heel,  fii  t  . 

I's.d  mil'.  !  nodule  I'D.  l).-t  ai.lt  =  i  +  0.1|KTS  - 
1SHW( I  l  )  |  ..l).  This  is  tin-  on  1  v  data  variable 

in  this  list  that  is  not  load  east-  dependent 

h .  Dal.,  list  Sii;  (  oil  trop.rti.  :  of  too  backfill,  layer 

niiitti'er  7).  Ibis  list  is  not  needed  for  a  particular  load 
case  if  tin  data  for  internal  friction  ancle  (I'll!  1),  cohesion 
(Cf'li'J)  ,  and  sat  mat.  ■:  unit  v.'e  i  c.ht  (CAMAS ’ll  of  data  list  SPh  i 
are  aha-  valid  for  tile  toe  earth  bad  1  ill,  for  t !  at  load  case . 
1  he  default  .alms  listed  Ih  low  nr.  asp]  Scab!'-  v.-'i'  n  ST'd  7  is 
iso  for  a  t 'art  ieuiar  load  eas.  nr  all  load  ras-c 


SPT7  LC  Phi 7  C0H7  GAMAS  7 


SP  7 7  =  narco  of  list 


Id  -  load  case  numi-er  for  this  set  of  values 

!’!!  i  7  =  and-  of  internal  friction,  decrees.  Do  fault  =  b.o 

('(>117  -  cohesive  streivtli,  p.sf.  Default  =  (l.  fl 

CAMAS  7  =  unit  weiplit,  iti.ludinp  woic.ht  o  t  vat.r  if  subr.i  r<a-d , 
pc  f  .  No  d..  !  an  i  t  va  1  tie 

FOVNDAT  ION  I'i'.SK  X  l'ARAMFTKRS 

-1  Optional  Data  lit  S01.F  (Soils  Desirn  !’a  ran.  t  e  rs )  .  Tim'.-  list 

contains  the  tra.jor  stab  i  1  i  tv  ties  i  cn/ana  1  vs  i  s  control  par  arte  tors 
is  dcNct  ibed  in  dot  a  i  i  in  the  '.bar's  Reference  Manual  and  is  not 
deil  for  has’,  use  cf  tin  program.  Tin  suritsar1'  definition.-;  in  this 
r '  s  r.iiiuial  are  inclinbd  onlv  to  show  the  possible  versat  i  1  i  t  •••  of  tit 
crai't.  <  n.ipter  -  tleser  ibes  t  be  p  ropramrted  action  when  data  list  SOI. 
not.  used: 


SOLP  LC  IFWOC  NODE  IFSOM  Mf  PD  RKH  RKV  CFM.A 


Soli’  =  n  arte  of  list:  soil  des  i  cn  narameters 
Id  =  lo;td  case  nuinbi  r  for  this  set  of  values 


ll'V.'ot  -  wwd.e  rad  hod  or  (.on  1  oi'tb  ’  s  method  for  active  earth  nressun 

Ni  •;»}'.  -  how  ran'  nodes  ar.  list  d  to  spec !  f\  act  i  ve  <•  irt  b  measures 

1  I'SOM  -  wed-re  met  hod  control  pararteti  r 

NPl’l)  =  passiv.  crest  urc  diagram  shape  control  for  ov.  rturninc 
ca  1  nil  at  i  ons 

RKl!  =  eart bnuake  horizontal  accelerat  ion  factor 
RKV  =  eartliuunke  vertical  acceleration  factor 


Cl’MA  =  correct  ion  factor  for  active  earth  pn-HSure  moment  a  rm , 
to  include  arching  active 

S-i-2  Optional  Data  List  RKI)  (Used  in  Moduli-  E!>  On  1  v )  .  This  list  con¬ 
trols  the  limits  placed  on  resultant  vertical  reaction  force 
location  in  the-  foundation  stability  design  calculations.  It  is  de¬ 
scribed  in  detail  in  the  1'ser's  Reference  Manual  and  is  not  needed  for 
basic  use  ot  the  program.  The  summary  definitions  shown  in  this  user's 
manual  are  included  onlv  to  show  tiie  possible  versatility  of  the  progra 

Paragraph  2-7  describes  the  programmed  action  when  data  list  KR1)  is  not 

used  : 

RRD  LC  RRMIN 

RRD  =  list  name:  resultant  ratio  for  design 
I.C'  =  load  case  number  for  this  value  of  RRMIN 
RRMIN  =  minimum  allowable  resultant  ratio  for  stability  design 

8-6  WATER^  Both  of  these  lists  are  optional,  so  go  on  to  para¬ 
graph  8-7  if  there  is  no  groundwater  or  pool. 

8-6-1  Required  Data  List  SEEP.  The  first  three  variables  in  data  list 
SEEP  define  water  elevations;  most  of  tin  other  data  variables 
in  this  list  are  beyond  the  scope  of  this  basic  us.  r's  cuid.  .  On  1 v  the 

names  of  tile  variables  arc-  shown  herein.  See  t  in  Lser's  Re :  r< -nc<  • 

Manual  for  information  on  these  variables  cone,  rn  ini:  alternate  n.  th.ods 
for  determining  seepage  pressures: 

SEEP  LC  ELWT  ELWH  HGSW  ISLC  ISFT  KRACK 


SEEP  = 

list  name 

LC  = 

load  ease 

number  for  this 

sot 

of  values 

ELWT  = 

e 1 evnt i on 
Default  = 

of  water  on  the 

C  for  "no  water" 

tot* 

side  of  the  stem. 

f  .'ft 

ELWH  = 

i-levat  i  on 
De fault  = 

of  water  on  the 

C  for  "no  water" 

!  i  o  o  1 

side  of  the  stem. 

fir 

(NOTE:  The  list  may  be  truncated  here.) 

HOSW  =  use  a  value  of  C 
I  SIX  =  use  a  value  of  C 

ISFT  =  use  a  value  of  C  (for  line  of  creep  method) 

KRACK  =  use  a  value  of  C.  The  programmed  action  is  de-u-r  i 

in  Chapter  2 

8-6-2  Optional  Data  List  BOIL.  This  controls  calculation  <o  t  !  <  '-oil 

control  creep  ratio.  The  list  is  described  in  detail  in  tin- 
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User's  Reference  Manual  and  is  not  needed  for  basic  use  of  the  program. 
The  summary  definitions  shown  herein  are  included  only  to  show  the  possi¬ 
ble  versatility  of  the  program.  Paragraph  2-6-3  describes  the  programmed 
action  when  data  list  SOUP  is  not  used: 

BOIL  ELSPT  CRMIN  IPATH 

BOIL  =  list  name 

ELSPT  =  elevation  of  tip  of  impervious  sheet  pile  below  the  key 
or  at  the  end  of  the  heel  if  there  is  no  key 

CRMIN  =  the  value  of  average  creep  ratio  to  be  used  in  calculating 
the  highest  allowable  cutoff  wall  tip  elevation.  De¬ 
fault  =  C  for  "no  cutoff  wall" 

IPATH  =  use  C  or  1  for  this  item.  See  the  User's  Reference 
Manual  for  more  information 

8-7  SURCHARGES  AND  DIRECT  FORCES  ON  WALL 

8-7-1  All  Surcharge  Data  Lists  Are  Optional : 

a.  Surcharge  data  lists  SCFD,  SCFH,  and  SCKH  may  be  used  in 
Modules  WA  and  WU. 

b.  Surcharge  data  lists  SCFV  and  SCWV  are  not  used  by  Modules 
WA  or  WI). 

8-7-2  Data  Item  Def ini t ions.  See  Figure  8-3  and  paragraphs  5-6  and  3-7: 


List 

Name 

Variable 

Name 

Units/ 

Va  lues 

Default 
Va  1  ue 

Definition  (See  Note  1) 

SC  I  T) 

Vertical  forces  on  concrete 

LC 

0, 1-10 

I 

Load  case  number 

PVS 

lb/ft 

0.0 

Line  load  centered  on  top  of  stem 

PVB 

lh/ft 

0.0 

Line  load  on  base  slab  at  X- 
coordinate  value  DVB  from  vertical 
line  through  the  BWP 

DVB 

ft 

0.0 

X-coordinate  from  BWP  to  PVB. 
Negative  if  PVB  is  on  toe 

SC  FH 

Horizontal  forces  on  concrete 

I.C 

0,1-10 

l 

Load  case  number 

PHI 

Ib/ft 

0.0 

Line  load  at  elevation  F.LPH1  .  Nus 
he  negative  if  on  toe 

(Cont inued) 


8-7-2  Data  Item  Definitions  (Continued): 


List 

Name 

Variable 

Name 

Units/ 

Values 

Default 

Value 

Definition  (See  Note  1) 

SCFH 

ELPH1 

ft 

— 

Elevation  of  force  PHI.  May  be  at 
any  elevation  on  or  above  bottom  of 
toe 

PH2 

lb/ft 

o 

o 

Line  load  at  elevation  ELPH2 

ELPH2 

ft 

— 

Elevation  of  force  PH2.  Must  be 
above  base;  on  stem  only 

SCFV 

Vertical  line  loads  on  soil  surface 

LC 

0,1-10 

1 

Load  case  number 

PV1 

lb/ft 

o 

o 

Line  surcharge  at  X-coordinate  DV1 

DV1 

ft 

0.0 

X-coordinate  at  line  load  PV1.  See 
note  2 

PV2 

lb/ft 

O 

O 

Line  surcharge  at  X-coordinate  DV2 

DV2 

ft 

0.0 

X-coordinate  at  line  load  PV2 

PV3 

lb/ft 

0.0 

Line  surcharge  at  X-coordinate  I)V3 

DV3 

ft 

0.0 

X-coordinate  at  line  load  PV3 

PV4 

ib/ft 

0.0 

Line  surcharge  at  X-coordinate  DV4 

DV4 

ft 

0.0 

X-coordinate  at  line  load  PV4 

PV5 

lb/ft 

0.0 

Line  surcharge  at  X-coordinate  DV5 

DV5 

ft 

0.0 

X-coordinate  at  line  load  PV5 

SCWH 

Horizontal  pressures 

LC 

o 

1 

o 

1 

Load  case  number 

Wi 

psf 

0.0 

Pressure  on  any  portion  of  stem 
above  finished  grade 

ELW1T 

ft 

Elevation  of  top  of  Wl .  Must  be 
between  the  top  of  stem  and  F.LW1B 

ELW1 B 

ft 

-- 

F.Levation  of  bottom  of  Wl  .  Must  be 
below  ELW1T 

W3 

psf 

0.0 

Pressure  at  finished  grade  elevation 
over  end  of  heel.  See  note 

(('mil  i  lined ) 
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8-7-2  Da  t  a  1 t  em_  Dc  tin  it  i  on  (Concl  tided)  : 


List 

Variable 

I'n  its/ 

Def  ait  It 

Name 

Name 

Values 

Val  ui' 

Definition  (See  Note  1) 

SCWH 

W4 

psf 

0.0 

Pressure  at  bottom  of  key  if  kev 
is  at  end  of  heel  (KFLAO  =  0)  or 
at  bottom  of  end  of  heel  if  no  key 
or  if  key  is  under  the  stem  (KFLAO 
is  positive) 

sewv 

Vertical  surcharge  pressures  on 
soil  surface 

LC 

0,1-10 

1 

Load  case  number 

WT 

psf 

O 

o 

Area  surcharge,  over  a  portion  of 
toe  only 

WWT 

ft 

0.0 

Width  of  WT 

DWT 

ft 

0.0 

Horizontal  distance  from  basic  work 
ing  point  to  stem-side  edge  of  area 
covered  by  WT.  Always  entered 
positive;  over  toe  only 

WH 

psf 

0.0 

Area  surcharge,  over  a  portion  of 
heel  onlv 

WWH 

ft 

0.0 

Width  of  WH 

nun 

ft 

0.0 

Horizontal  distance  from  basic 
working  point  to  stem-side  edge  of 
area  covered  by  WH .  Always  posi¬ 
tive;  over  heel  only 

WIND 

I.C 

0,1-10 

1 

Load  case  number 

K 

psf 

0.0 

Wind  pressure  (+  from  heel,  -  from 
toe)  on  exposed  surface  of  stem  not 
covered  hv  pressure  W1  in  data  list 
SCWH 

NOTl'S : 

(  1  )  All 

fori  es  a  til 

i  j»t « •  s  s  1 1  r  t  *  ? 

s  are  positive  downward  or  acting 

toward  tin  too  Iron'  bevond  tin-  lu-ol. 

(  d  i  fsod  on  I  ■.  t  o  i  t  1  ood  walls,  i  i-norod  for  rota  in  inn  walls. 

I’rosstiro  t-V.'a  an  in  add  i  t  ion  to  all  seepage  pressures; 

tli.-  .m  int.ndod  tot  tr.t  to  model  t  ho  moment  a  rv  increase 
in  ie.dto  .tali.  :to  sine  caused  Dv  the  rise  in  mean  water 
I.  Vi  1  a  a  wav.  a;  Croat  lies  the  stem.  Pressures  K'i-U'A  act 
inst.ad  o!  at  l  ive  earth  on  the  niutral  block  for  tloodwalls 
in  the  1st-  it  us.  o|  tlie  prop  rant . 
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Ot  llel'Wise,  -it  elld 

Ail  tor/es  .ind  pressures  .iri  shown  tui.1 

•  i'  i  iny,  in  tiu*  positive  di reel  ion. 


Any  value  ran  in-  used,  an  either  side  of  the  stem 
either  direction);  positive  it  over  heel,  negative 
I  over  toe. 

Centered  on  lop  ot  stem. 

At  Ot  i>«  low  l  op  ol  Si  e|*|. 

lie  1  ow  I.I.UII  ;  mi. iv  In*  below  /.round  f/iiist  be  on  leiu  . 


Fiptir*  K-  i . 


Illustration  ol  applied  load-  ami  sm  cli.n  ■.’« 


8-8  WALL  GEOMETRY  DATA 

8-8-1  Internal  Coordinate  Svr, tom.  A  system  of  orthogonal  coordinates 
is  calculated  internally  and  used  to  define  locations  of  corners 
of  the  concrete  outline,  as  well  as  of  the  soils  system  and  sliding 
failure  planes.  See  the  circled  numbers  in  Figure  8-4. 

a.  X-coord  inates  are  measured  horizontally  from  an  origin  along 
the  Y-axis  which  runs  vertically  through  the  BWP.  Positive 
values  are  toward  the  heel;  negative  values  are  toward  Un- 

toe  . 

b.  Y-coordinates  are  elevations.  All  values  must  be  positive. 

8-8-2  Data  Redundancy.  The  data  items  are  more  than  sufficient  to  de¬ 
scribe  a  wall.  This  redundancy  gives  the  user  more  flexibility 
in  how  a  wall  can  be  described,  or  verifies  the  consistency  of  a  descrip¬ 
tion  calculated  elsewhere.  Major  redundant  data  sets  are  described 
below : 

a.  Stem  location  on  base.  The  location  of  the  stem  (toe  side  of 
stem  at  base)  can  be  established  by  defining  any  one  of  the 
following  sets  of  data.  See  paragraph  8-8-4  for  definition 
of  tlie  variables.  It  is  assumed  that  the  base  width  (BW)  has 
already  been  established  (Set1  also  paragraph  S-'3-3a)  : 


(1) 

TW2 

(toe  width). 

(2) 

BW, 

STR  (BW  times  stem 

ratio). 

(3) 

TSTB 

,  HF.EI.W  (toe  width 

is  remainder  of  BW) 

b.  Hee_l  thickness  at  stem.  The  possibilities  here  are  based  on 
the  fact  that  the  program  always  completes  the  definition 

of  tlu-  toe  widtli  and  thicknesses  first.  Alternate  sets  are 
1 isted  below ; 

(1)  Toe  description,  IBSAMF.  =  1,  HEKLT2. 

(2)  HELT1 ,  HKLLT2 . 

HF.KLT2  is  set  to  its  default  value  of  TM1NB  if  undefined. 
TMIN’B  is  determined  from  the  following  rules  if  undefined. 
HKKI.T1  and  HLELT2  cannot  be  less  than  TM1NB;  TMTNB  must  he 
entered  ir  it  is  to  be  less  than  the  default  value: 

HTS  -  BTK1  TMTNB  and  TMINS  Default  Values 

--  13.0  ft  12.0  in. 

lift  1  8 .  ( )  i  n  . 

c.  Heel-side  bottom  panel  batter  ol  stem.  This  value  (HSI’I’B)  is 
always  calculated  bv  the  program  as  il  closes  the  per  iniet  et 
description  of  the  wall  cross  section.  The  calculated  value 
is  printed  in  the  report  file. 
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8-8-3  Data  Lists .  Many  of  the  wall  geometry  data  items  appear  in  more 
than  one  list  to  aid  the  user  in  entering  the  fewest  number  of 
lists  possible.  In  general,  there  are  two  types  of  lists:  those  de¬ 
scribing  the  wall  for  analysis,  and  those  describing  the  wall  for  de¬ 
sign.  The  first  two  letters  of  the  list  names  are  "KL"  for  "wall."  The 
third  letter  is  either  "A"  for  "analysis"  or  "D"  for  "design."  The 
fourth  letter,  if  used,  is  "B"  for  "base,"  "H"  for  "heel,"  "K"  for  "key," 
"S"  for  "stem,"  or  "T"  for  "Toe." 

a .  Lists  for  an a  1 v  s  i  s 

*WLA  ETS  TW2  STR  HEELW 
*WLAB  BW  BUI  BW2  BS 
*WLAH  HEELT2  HEELW  HEELT1 
WLAK  KFLAG  DKEY  WKEY  BKTF 
*WLAS  TSTT  TSB  TSTB  HSTPH  HSTPB  HSBPB 
*WLAT  BTE1  TOEHT  TS2  TW1  TS1 
WLBR  BASER 

h.  Lists  for  design 

*WLD  ETS  TW2  STR  HEELW  TSTB  TMINB 

*WLDC  BW1  BW2  BS1  BS2  (needed  only  for  stability  desiqn) 

WLDH  HEELT2 

WLDK  KFLAG  BKTF  DKEY1  DKEY2 
WLDS  TMINS  TSB  HSTPH  HSTPB  HSBPB 
*WLDT  BTE11  BTE12  TOEHT  TW1 
WLBR  BASER 

Note  that  TMINB  in  list  Kl.l)  .mist  he  usi'd  tor  slat)  thicknesses  In  low  the 
det  au  1  t  for  TMINB  and  TMINS  in  list  K'l.ltS  must  he  used  for  stem  th  ickness 
less  than  the  default  for  TMINS.  Note  that  this  list  mav  not  he  ter¬ 
minated  alter  TMINS  because  the  rest  ol  the  list  must  he  "S,"  not  "D." 


Denotes  a  required  list. 
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8-')  RK1NK0RC1N0  STKKI..  Reinforcing  steel  data  lists  art  requi  red  fur 
module  WA  onlv;  tliev  are  not  used  in  modules  FA  or  FI).  Tiiev  '.-.'ill 
i  he  generated  bv  module  Wi)  so  that  module  WA  can  be  useti  to  spot  eiierk 

•  stresses  after  running  module  KD. 

•j  8-h- 1  Re  in  f  o  reunion  t  besc  r  ipt  ioip.  Re  Lnforeement  data  are  stored  in  the 

,  program  in  arravs  ASTI.K  for  tiie  kev,  ASTI. ST  (local  i<  n  code)  for 

I  the  toe-side  fare  of  t  lie  stem,  ASTI.Sil  (looation  node,  i.ivtr  number)  for 

the  heel -side  fare  of  Lite  stem,  ASTLBT  (loealion  rode,  laver  number)  for 
|  the  top  fare  of  the  base  slab,  and  ASTI.BB  (local  ion  node,  layer  number) 

>  for  the  bottom  fane  of  the  base  slab.  the  location  code  (tailed  lot 

herein)  and  laver  number  (called  l.N,  b.NA,  or  I.NB)  are  del  ined  in  the 
sket  cites  following  tills  discussion.  Onlv  significant  locations  aiong 
the  wall  need  be  defined;  the  program  will  fill  in  the  intermediate 
locations.  Significant  locations  include  the  outer  end  of  ,•.•,<  h  slab  and 
j  any  intermediate  locations  where  bars  are  cut  of  I  (theoretical  cutoff). 

|  Detailed  instructions  follow  this  summarv. 


COVR  COVHS  COVTS  COVTB  COVBB  SPABL 

STLB  LOC  LNA  ASTLBT (L0C,LNA)  LNB  ASTLBB(LOC,LNB) 

STLK  ASTLK  (may  be  omitted  if  no  key) 

STLS  LOC  ASTLST (LOC  )  LN  ASTLSH ( LOC , LN ) 


S-h-L  Bar  cover 

(opt iona 

il  data 

list  COVK)  from  surface  to  .enter  of 

L  :ic 

bar  layer 

i nches : 

c losest 

to  the 

surface  (layer  number  1);  units  are 

Data 

I  t  eni 

l.oc.-i  t  i  on 

H  vd  rail  1 

i  (■ 

Default  Values 
(IHYD  =  1)  Nonhydraul 

i  (' 

(  !HYD 

- 1) 

COVHS 

He 

■el  side  of  stem 

3.  3 

in. 

. 

i  n  . 

COVTS 

To 

e  side  of  stem 

).  b 

,  r) 

COVTB 

to 

p  o  1  base-  s  lab 

1.  h 

.  S 

COVBB 

Bo 

kc 

atom  of  o. i se , 

■4  . 

> . 

.  ) 

Sl’ABI. 

Sj! 

lie!  wtvii 

I.i 

1  i 

c.  er  . ,  u  urn  i  to 

■  e  ,  ■  e  ;  1  t  e  r  -  t  o  - 

uter  sir. 

( MAS  HAD 

.1  i  at'iet  .a  (in  lata  1  i  t 

i[  ; ' )  < 

i .  i  > 

I  i  data  1  i  ■  t  r  |  a  iia ■;  ■  I  ! >.  <■■■  .altered, 

!  be  1 .  d  an  1  t  "line  '  nr  I’A  id  is  .  i  in.  :  or 

!  lie  1  i  imet  e  r  o :  a  "11  bit  ■*  1  i  ;i  .  .  1,  .11  l  •  i  I  , 


8-9-4  Ke 


This  list  may  he  omitted  if  DREY  =  lot 
lists  UI.AK  and  U’].I>K  wore  not  used. 

Example  for  ASTER  =  1.32  in.  “  /  f 


STL  K  1.32 


8-24 


if-*-**  -i 


b.  Sketch  of  heel: 


Rules  are  the  same  as  for  stem  and  toe,  except  that  the  "first1 
element,  in  Lite  heel  sketch  has  the  same  special  rules  as  cle¬ 
ment  LOC  =  1  for  the  stem  and  toe.  Moment  P  in  the  heel 
sketch  is  the  "last"  element  for  heel  reinforcement.  All 
this  means  that  the  iieel  reinforcement  is  entered  working 
inward  toward  the  stem  from  the  end  of  the  heel .  The  "first" 
location  code  LOC  is  used  as  being  at  the  lowest  numbered 
whole  foot  mark,  measured  from  the  toe,  at  or  just  beyond  the 
end  of  the  heel.  The  procedure  for  getting  the  I.OC  value  for 
the  "first"  location  code  at  the  end  of  the  heel  is: 

(1)  Calculate  BW  +  1.9999. 

(2)  Discard  (truncate)  the  decimals. 

For  example. 


BW 

BW  +  1 . 9999 

LOC  at  First  Flement  for  liee 

i  5.0 

I 6. 9999 

16 

I  5.  5 

17.4999 

1  7 

8-26 
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Data  List  STLB  contains  BOO,  BNA,  ASTBBT  (.l.OC,  BNA)  , 
I.N B ,  ASTI.  BB  (LOG ,  BNB) 


1  STLB 

1 

1 

0 . 66 

1 

1  .  a  6 

TOE  )  STBB 

1 

1 

S 

2 

0.00 

RBTNF  )  STBB 

3 

1 

S 

1 

2 .  36 

1  STBB 

4 

1 

S 

2 

!).  44 

HEKE  (  STBB 

12 

1 

0.66 

1 

1 . 00 

RE  INK  j  STBB 

12 

1 

S 

2 

0.44 

Chany  iny,  Steal  Description  AJ'ter_  a  Module  Has  Been  Bun: 

a.  After  module  WA .  Module  WA  fills  in  the  intermediate  location 
values  for  the  re  i  nf  ore  i  nr,  steel  arravs  in  data  lists  S1I.B 

and  STI.S,  working  Iron:  the  data  entered  hv  the  user.  It  will 

therefore  he  neeessarv  to  change  the  intermediate  locations, 
one  at  a  time,  as  well  as  the  siynit  icant  locat  ions  if  the 

descr  i  j  >  t  i  on  is  to  ho  changed.  lliis  can  he  a  lenythv  process. 

A  simpler  procedure  i  or  chanyiny,  the  dose  r  i  p  t  i  on  in  a  nat  titu¬ 
lar  laver  is  to  first  enter  the  letter  (  for  the  sir.  1  irea 
at  location  code  LOC  =  1  in  that  layer.  ihis  will  cancel  all 
oi  the  values  in  that  laver.  Then,  enter  the  complete  (litst 
location  and  significant  locations)  new  descr  i  pt  ion.  1  e't 
example,  to  cancel  the  old  toe- side  steel  in  the  stem  and 
substitute  a  new  description,  do  this: 


hist  l.OC 

Cancel  old  STBS  1 

But  or  new  S  TBS  1 

Butt  r  new  STBS  r> 


ASTI.ST  (l.OC  )  I.N 
C  I 

( i .  4  4  1 

0.66  1 


ASIBSim  oc  .BN) 
S  ( no  c  !',m  is  ) 

S  (no  c  h.inri  I 
S  (no  oli.m .  .  I 


S- 


/ 


A _ f.  *'<¥-“*-• W  .*«*»>-  r"  . 


b.  After  module  VCD.  The  reinforcing  steel  disc  r  int  ion  nroduced 
by  tins  module  is  listed  at  the  end  ot  the  module's  repoti 
file.  The  description  mav  be  edited  bv  ■  •  1 1 1  e  r  i  n  the  anniii- 
priate  data  list(s)  just  as  anv  other  data  edited.  l;r,  t  h. 
procedure  described  in  paragraph  d-d-ha  can  he  used. 

8-10  CONCKKTK  ANA1.YSI  S/DKSION  I’AKAMK'l  KKS .  Oat  a  li  ts  CND  and  (  an 
used  in  both  module  U'A  and  module  V.'I).  Oat  a  1  i  st  S  i  1  I >  i --  i,  .  e, 
onlv  in  module  VCD.  All  of  these  lists  are  optional.  is:  ialt  .  il  ..  in 
based  on  whether  the  first  load  case  (No.  i  utile-.  dal  i  let  «  V  I  : 
used  to  designate  another  number  as  the  "first")  i  -  hvdr.iu!  i  ■  •  i 

nonhvdraul i c . 

CND  RATION  FPCON  ESTL  I FEM 

CNWD  RATIOF  FYSTL  FSTLMX  IBSAME  I  FDR 

STLD  MAXBAR  SPAMIN 


Data 

Variable 

Inst 

Name 

lit  i  t  s 

STM) 

MAXBAR 

A  S  TM 

size 

number 

SPAM  1 N 

i  ii  . 

Default  Values 
1  1 


MAXBAR ' s  diameter  *  ? 
MAX IlAR's  diameter  + 
whichever  is  larger 


t  V  t  ion 

May  i  :  a-  h.u  in 
a!  i.-  •  !  •  •  a  .  i 

(1-11,  1  '!'  b- 

on  1  ■■■  i 

or  ."ini'*  .  i  1  I  .  e  1 

,!ea..-  in.'  >< 

t'.'.'  '  it  1  II  it, 


I  al  !.  ■  d  :• 

la  •  I  ,  an 


li'.al  r  .in  I  i  e  Nous'.  d  t  is  I  i  ■ 


CND  R  A'l  I  ON  r a  t  i  < 

1  ['CON  psi 


(  1  ) 

l.nno.i) 


K  ST  I . 


,  |  .’u  , i i(ii ) ,  nnct.  1 1  ,’u  <  t it >  i  ii  i  ,  _ 


.mu  n  i 
t  i  .  n.  t 


r a  "!u  1  ii- 


at  i 


(Cent  i  m >•  ' :  ) 


Sm 


Data 

Var iahle 

De  fault 

Values 

List 

Name 

Units 

Hvdraul i c 

Nonhyd  ran  1 i e 

Description 

CNI) 

IF  EM 

0  or  1* 

1 

1 

1  to  implement  1 

the  alternate  ■ 

special  loadings 

of  paragraph  S-21  t 

on  page  S- 2  i  of 

KM  1 1 1 0-2-2  SO  1 

0  to  list.-  1  oads  as 

described  in  load  ; 

C a so*  ; 

CNWI) 

RAT  I  OF 

rat  io 

o.  r>** 

0. 4  ')** 

Allowable  f  / f  * ,  i 

KM  1110-1-2101  | 

FYST1. 

psi 

40,000. 0 1 

40, 000. 04- 

Reinforcing  vield  ] 

st  length  1 

i 

FSTI.MX 

psi 

20,000.0 

(-’) 

Allowable  maximum  \ 

fs  1 

I  KSAMi, 

0  or  1 

(  1) 

C3) 

1  to  force  the  i 

top  of  heel  at 
stem  to  the  same 
elevation  as  the 
top  of  toe  at  the 
s  t  em 

0  to  all  ow  t Item 
to  vary 
i ndependen t  1  v 


(  Con  t  i  lined  ) 

*  See  paragraph  0-1-2  ter  more  ini  ormat  ion  on  li'!''  -  i.  !  i  <  oi 
Fnginrets  default  ;  n!  In  in  u:av  prefer  0. 

*  Set  I'M  hvd  ran  1  i  e /iienhvi!  ran  1  i  c  statin,  ot  tin  "tir'd"  load  .  ,e ..  .  1  In 

"lirst"  load  rase  is  nuriher  1  unliss  data  list  <  ,\:  '■  lee  l.ien  1 1  ■  <  , !  t<> 
desi/nate  allot  !,er  number  as  "lirst." 


.’(1,000. 0  is  the  (in  j"  of  I'n  g  i  nee  i  '  limit  lei  |,vdl  an  1  i  e  t  r  ur  t  n  i  es  ; 

noniivd  r  an  1  i  <  st  rue  t  ur.-s  mav  use  t  ' ,  ■  default  Mi  eeieiut  ot  rye'll.. 


bat  a  Ya  r  i  ah  1  e 
I .  i  t  Name  I'n  i  i  s 

n  :)K  o  >>r  i 


111- 1  an  1  t  Ya  I  ti<  - . 

Hvil  r -ti:l  i  r  Ni  Mill  vd  ran  1  i  c 


!  n  -.i  r  i  j ■  t  i  i  ai 

i  t  i -  i ■ . mi l  urn.  I  i > 

.V  I  i  1  h-  ; , 

1  III i  )  >:  H, 

;  .ir.i  .  !’..  .  J  (  i  i 

’■!i  'il  ti  I .  Is  A ,  r  t  •  j  ii  *  t 
dead  ami  1  i  vt- 


r  at  *  1  i  1  a|  i >| •  i  ■ 
•  it*  .  i  i’n  ;  in 
Moduli-  Kl),  use 
|n-i  i  i-nt  ni 
dt  ad  load  nuinn-nt 
i  I  in  o|i|ios  i  t  i on 
to  live  1 oad 
moment  ) 

d  to  list-  total 
1  >+ 1 .  stress 


NOTES:  (1)  E_  is  calculated  from  tlu-  expis-s-  ion  m  Mi  i  1  -  -  7 

paragraph  8-5-1: 


j.;  =  i  cam  AC  -  5.1)') 


it.11  \  i  la  i  ’N 


(OAMAC  is  the  Weinht  with  r,  in!  o  t  r  i  n-,-  ■  t  .  .  1,  . 

deducted  to  rtet  to  un  t  e  i  n  t  oi  .  e,!  eon.  t  >  !  .  .  i 

(2)  FST1.MX  is  talon  at  on.  halt  oi  !  -  1  i  :u  non:  .  dianl 

s t  rue  t  lire-. . 

(  Si  1  USAM1  i-.ivi  ill-,  d,  t  an  1  t  t  -  -  /.to  t.i.t  will  1  .  u  .  .! 

fur  .m.llv.i:.  "!  a  1 .  \ .  1  '  a  ■  •  •  .on  taut  t 


8-11  COST  1 1 AT  A 


8-11-1  Iso  of  tost  Dat a : 

a  .  tost  data  a  r .  all  opt  i.’nil  .  -.  •  an  1  t  .  i  1  i  .  will  ‘  .  u  ■> 

not  i-ni  i-r.-d  (it  i  -  is-t  in..  a  to  i  n  t  i  i  i  1  :  t  ,  - , ,  t 

Use  tin  "  D "  o  |  -  t  loti). 

! ,  .  I'n  • .  t  a  I  i  1  it-,  anal  I  "i.-d  1 1 1  .  *  F  \  and  id!  .  a  I  ■  - .  ]  ■  t  •  t  ' 

o  .  t  i  i-; .  1 1  ,  ,1  i  on  .  i  r  1 1,  t  :  i  ni  ,  i  -  t  .  ■  -  t  -..  -.til!, 

!>•  t  limii  foot,  jf  ,  ost  da t  a  a  i  .-  eii t  e r o  ! . 


Th.  .  t  .  i !  ■  i  1  it  ! .  •  i  ,-ti  ill  i 

e  ,  [  i  r:a  f  •  .  1  1  r  .  -  . hi  1  •  I  '  a  I  ;  i 


t  :  .  ■  ,  I  ■  .  r  !  >i . 


d.  Cost  data  are  illustrated  in  Figure  8-1. 


8-11-2  Data  Item  Definitions: 


List 

Vari able 

l)ef  au  1 1 

Name 

Name 

I'n  i  t  s 

Value 

— 

— 

— 

Def  in  i  t ion 

CSTB* 

St  nu  t  tiral 

backfill  unit  costs* 

I'CBFFZ 

$  /  f  t  3 

0.0 

i'n  i  t 

COS  t 

of 

filter  zone 

I'CBFSl 

S/ft  3 

0.0 

Unit 

cost 

of 

soil  laver  1 

FCBFS2 

s/ft  3 

0 . 0 

Un  i  t 

cost 

of 

soil  layer  2 

FCBFS6 

s/ft  3 

0.0 

I'n  i  t 

cos  t 

of 

soil  1 ave r  6 

FCBFS7 

$  /  f  t 3 

0.0 

I’n  i  t 

cost 

of 

soil  layer  7 

t'STC 

i'n  i  t 

costs 

;  of 

reinforced  concrete 

UCW'B 

s/ft 3 

1  .0 

i’n  it 

cos  t 

o  f 

concrete  in  base  slab 

news 

s/ft3 

1.0 

i'n  it 

cos  t 

of 

concrete  in  stem 

I'CWK 

S/ft 3 

1.0 

Unit 

cost 

of 

concrete  in  key 

CSi  V* 

Fn  i  t 

cos  t 

;  o  f 

structural  excavation* 

FCEXS1 

S/ft  3 

0.0 

I'n  i  t 

cost 

of 

excavation  in  soil  laver  1 

l'CEXS4 

s/ft3 

0.0 

I'n  i  t 

cos  t 

of 

excavation  in  soil  layer  4 

I'CFXS  r> 

s/ft 3 

0.0 

I'n  i  t 

cost 

o  f 

excavation  in  soil  laver  4 

I'CEXWK 

S/ft  3 

0.0 

i'n  i  t 

cost 

of 

kev  exeavat ion 

Excavation  and  backfill  volumes  are  set  to  zero  when  data  list  SSFF 
is  omitted;  hence,  data  lists  CSTB  and  CSTF.  arc  immaterial  when  SS1T. 
is  omitted. 


i 


CHAPTER  9:  SPECIAL  NOTES  ON  MODULES  WA  AND  WD 


9- 1  AUTOMATIC  ALTERNATE  LOAD  CASES  FOR  MAXIMUM  STRESS 

9-1-1  These  automatic  load  cases  are  controlled  by  the  data  variable 

IFEM  in  data  list  CND  in  paragraph  8-10.  Their  purpose  is  to  add 
conservatism  to  make  sure  that  the  uncertainties  of  data  and  reaction 
assumptions  do  not  cause  an  unsafe  design. 

9-1-2  These  alternate  load  cases  are  generated  automatically  when 

IFEM  =  1,  as  described  in  paragraph  S-21  of  EM  1110-2-2501.  They 
are  described  below: 

a.  Stem.  Total  load  case  only,  no  alternates. 

b .  Toe : 

(1)  Total  load  case. 

(2)  Alternate  load  case:  vertical  forces  only  (to  yield 
more  tension  in  the  bottom  face  reinforcement). 

c .  Key : 

(1)  Total  load  case. 

(2)  Alternate  load  case:  vertical  forces  plus  horizontal 
resisting  forces  only.  Driving  forces  (from  beyond  heel) 
are  omitted.  This  is  to  yield  more  tension  in  the  toe- 
side  face  reinforcement. 

d.  Heel  (applicable  only  if  there  is  a  key  at  the  end  of  the 

heel)  : 

(1)  Total  load  case. 

(2)  First  alternate  load  case:  ignore  passive  pressure,  to 
get  more  tension  in  the  top  face  at  the  stem.  This  is 
an  approximation  of  the  requirements  in  paragraph 
S-21a(l)  of  EM  1110-2-2501.  To  get  the  full  implementa¬ 
tion,  a  special  load  case  must  be  prepared,  as  described 
in  the  User's  Reference  Manual. 

(  i)  Second  alternate  load  case:  ignore  all  horizontal  forces 

and  pressures,  to  get  maximum  tension  in  bottom  at  stem. 

(4)  Third  alternate  load  case :  ignore  driving  tones  and 

pressures,  to  get  maximum  tension  in  bottom  at  tin  k>v 
(if  ItKLY  is  at  least  0.02  ft  long,). 

( '>)  Note  that  paragraph  S-21a(i)  of  EM  1  1  1  0-2- 2 '>0  I  implies 
that  i  he  top  ot  the  heel  at  the  kev  must  not  hav,  less 
re i nl oreemi nt  than  is  determined  tor  the  toe-side  la., 
o  t  the  k  e  V . 

9-2  the  combination  ot  I  FI)K  I  and  I  !•  1  M  -  1  in  tiiodnl.  WA  .an  lead  to 

in  ext  i  ns  ivt  output.  For  examp  1<  ,  in  the  tee,  e,i.  Ii  load  <ast 

I 


fills  five  lines  to  print:  total  load  case  dead  load,  total  lou 
live  load,  heading  for  the  alternate  loading,  a  1  tiTiial  ■  load  i  a  . 
load,  and  alternate  load  case  live  load.  In  the  ease  oi  the  heel 
load  case  could  fill  11  lines  (total  load  case  [tins  three  a  Item. 
See  paragraph  8-10  for  data  lists  CND  (containing  the  variable  11 
and  CNWD  (containing  the  variable  I  FDR). 


a- 


pUS.h>lVC  Wfdk’.f 

with  maximum 


■ 


at  i  i  vt 


passive  wt’d^v - 

witli  OMF».A  -  0.0 


x  i 

)M£GA  £  \ 


N  tan  t‘  +  cA 

along  failure 
surface  A 

No .  i  rn 


IOMEGA  «  0° 


-no  sliding 
res istance 
developed 
in  these 
surfaces 
with 
surface 
No.  1 


/% —  b  o 1 tom  of 
/  active  wedge 
/  for  surface 
No.  2 


N  tan  f  +  cA _ 

along  tailure  surface  No. 


10-7  All  situations  with  OMEGA  greater  than  zero  also  include  the 

resisting  force  of  the  parallel  component  of  the  weight  ot  the 
neutr.il  block,  along  the  inclined  failure  surface. 

10-8  Op  lift  calculations  for  sliding  include  a  line  of  creep  that 

goes  along  the  bottom  of  the  neutral  block  and  tip  verticallv  at 
each  end  of  tile  base.  Buoyant  earth  weights  are  used  in  the  active  and 
passive  wedge  calculations. 


CHAPTER  11:  OUTPUT  SIGN  CONVENTION 


11-1 

11-1-1 

11-1-2 


11-1-3 


1  L-2 

pass  ive 
value  f 
in  act.' 
tee;  a 
acting 
a  b  so 1 u  t 


MO!) ULK S  WA  A>  I)  WU 

Axial  Force.  Compression  is  positive. 
Positive  Shear: 


Positive  Moment : 


tension  surface  is 
identified  with 
a  dotted  line 


MODULES  FA  AND  FD.  All  pressures  and  forces  are  positive  when 
they  push  the  wall  toward  the  end  of  the  toe  or  downward.  Thus, 
and  bearing  pressures  are  negative.  For  example,  a  positive 
or  RKH  in  data  list  SOLI'  causes  inertial  forces  and  an  increase 
•e  earth  pressure  acting  to  push  the  wall  toward  the  end  of  the 
positive  value  for  RKV  in  data  list  SOI.P  causes  inertial  forces 
to  move  the  wall  downward .  The  report  file  frequently  shows 
e  values  lor  pressure. 


i 


1  1-1 


1 

i 


CHAPTER  12:  SUMMARY  OF  DATA  LIST  CONTENTS 


Oefin it i  or 

t  ivrf  eorth  bimiit-d  forces  rc.i-r 

'  i J Ali  Crt'il  N«  iMM:  F.  -  S  10  l  m-  O  I  Mfc 

I  N!  [  |\M  l  Nil  HF  .M  I II  * »  of  h.  f  !  • 

n<  I  I VI  (  Al.‘  iH  i  ,1  il-.C.II  .  I  Urtll  I-  Vi 
K  VMAn  !  '  iViU  n  I  ♦  1 1  •'  l  I  *  .  •  1 1  Ml  i  (:  VI 

i  '  I  V  IM  !'  <  Mil- 1  •  l  jiM  I  *  IN',  ;  I  'Mi  i  4 

n  1  IV>'  •  •  •  >  **  I  i  •  ,  Ijln  (■.  nl  I  '  » •  lt  ,,,  I 

A:  i  m  .i  NOMlM  •  !  ■  O  n;  .  i  n. 

•  :.ji  ii  in:  1  i  i  ir  vai  i.n  : .  i . r  i ! .  !  i ' 

•  -I  iV-‘  •  H  t  ;>UI'  i.'l  I AF*  =  i  -  ON  ■  •  I F  i** 

'  ‘NmM  i  I  I  1 1  :  K  I  •tOi-'O  f  |4. 

•  '  •  V  HI  VAI  I  II  h  "I  H'  F. ;  i 1  I  -  4.  I 


?  .  \<i  in!  ■  f 

'  I  iNr  .  ..  •  .  M.dA!<L  I  •  i«l  i  1  ■  .-a  :  I  • 

■<0H  !.'<  4  7 1  •  f  M  MU'A'.f  .Ml 


i;,v  i  \  .  rO-n^Fi.;  •  :>r 

i  !  :H  •  n  i.  VI '  -J  !•  ■  ■  ■ 

;i  M  ;- !  * ,1  il  ’  VJ I  1  'll 

•  !  1  1  ■  '  i ■-  I ■  U 1  '  I  1  I  I 

'  i  AI  :  Ni..  I  i ■■  |  S'-.  hi  •'i  U  i  -y  :  •  <A;. 

'  «  :  r:i.  •  ! •  I  ’  •  i/i«f  •  1  1  ■  I  Al-  • 

1  !  •*.  ■  -  i ' ! ■ ,  |  •  [  :•  ■ 

•<:  f  \'4 1  .  IM  '  v  .  M  I:-,  M  '  ■  SOI-  '4 


■  •!  •  A  F  II  ill  1 4  '■  I  *  :  i  •  .*• !  L  I 

1  :  1  l  Nl  Ml  '  :  IUAF-  I'  ’  '  0  •  i !-.  I  N' :  >  l, 

V  h  ,  !  •'  r  ’  AN  ’  .*•  1  I  01  .  IN  II'.', 

‘  '  c  ‘  !  '  Vt  *  :  •  0  •  4  :  ■  T-  V  •  i  N  I.  I  ‘N  1  ,V  ' 

'■!  01-  I  n<.  :  ■  f  i  '■  .•«  ;ni  i.  I  r  |  *  j,r  t:  K  :  N  n 

'-1  .V  I  v!l  !•  :  I  •  ■  l  [  »  • 

:  I  •  ’  n-  •  '  I  f  ■  •  '•  "M  Vi  :•  1  NArtJ:  .  i  I-  . 

mi  Ai  1  v  •  Mr  .'i  ;  |  1 1  . '  j  i  i 


N.:.-ll'|  :  1 1  i  (  11*0 1  '  i  •  «4*.  >•  • 

1  ■  jiM'  i  j  {c  .  i  Ji  i  i  i  •  -.f*.  >  ji  i 


■<  1  '  -f:'  i  I  •  I  '  ■ 

i  >  -if  1,1  •  %l  <  i. 


Ul 


I  tern  Units _ _  _  Definition 


Concrete  (Uorltna)  iitv't-ss  Design  o d<l '  J  data 
RAT  (Of  RA  TIM  MAY  AIIOU  l  ONI’  STRESS  /  IPCON  t  WSH* 


iys  ri. 

l‘M  | 

Y  (II  I' 

'  i  i  R 

1  NOTH  m|  l  HI 

Kl  1  NKiRM'l  Ml 

N  ( 

1  S  II  MX 

1  “II 

MAX  Al 

1  UUAW  1  WM>  Rl  1  Nl 

SMf  *  'll  Rt  S 

1  USA  Ml. 

0  l 

1  LI  HI  Cl 

&  TUI  TUPS  l  HI <1.1  n  rn  SAMI 

l.l  IV 

n  OK 

0  •  1 

1  TO  i 

SL 

Al  l  MU  /?  CAR 

f<  X  0  TO 

UMI  T 

!  1 

1.  O  iK.I't 

i  i. 

f  ovt-r  to  <<.-nte 

r  oC  ri  i  nf 

■  U-M  ] 

ifiVHS 

1  N<  H 

(  HN(  Kl: 

T 1 

1  ACI  in  K 1;  INI 

OAR’  M  NT  F  P 

III  1  1 

* ,  If*! 

covts 

1  N  Cl  1 

CUN  CM 

TI 

FAD  TU  Rl  [Nl 

OAK  I  1  NT! 

-  I  Ul 
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CHAPTER  1 L :  GRAPHICS  DISPLAY  OF  DATA  AND  RESULTS 


li-1  GENERAL..  Module  FA  has  the  capability  of  displaying  the  input 
data  and  computed  applied  and  reactive  pressures  in  graphical 
term  on  a  Tektronix  4014  graphics  display  terminal.  Output  examples  ate 
shown  later  in  this  Chapter.  The  program  may  be  run  without  graphics, 
on  any  kind  of  terminal. 

L  i-d  rail  iPMl-.NT  VARIATION  EFFECTS.  The  nongraphics  portion  of  tin 
time-sharing  terminal  printout  from  the  program  does  not  keep 
track  ot  how  much  has  been  printed  on  a  page.  It  keeps  on  printing  lim 
alter  line  in  typical  paper  copy  fashion.  Allowing  for  this  makes  the 
iol] owing  alternate  procedures  necessary,  depending  on  which  type  oi 
Tektronix  4014  terminal  is  available. 

1  1-2-1  leklron  ix__4_0J4 __t_ormiji;j_l_  _wi_t_h  option  40-41  installed.  Use  these 
switch  settings: 

a .  OFF  kev  to  set  t i ng  1  . 

b ■  At  It)  PRINT  key  to  the  lell,  for  automatic  printing  of  each 
page. 

i be  screen  will  automat ic.tl ly  be  printed,  then  cleared  for  the  next  page 
a  s  the  printout.  rout  iiuii'S  .  it  h  no  t  i  i  i  ng,  lost.  Use  t !  ie  p  rog  ram  in  1 1  n 
usual  way,  gi  t  ting  a  stai  k  ol  pag<  copies  in  the  hard  copy  unit  hopper. 
Answer  the  question  at  the  end  ot  moduli'  FA 

ENTER  1  TO  SEE  PLOTS  CT  THE  DATA  AND  ANALYSES 
(MAKE  HARD  COPY  BEFORE  CARRIAGE  RETURN) 

(NOTE:  DO  MOT  ENTER  1  IF  YOU  ARE  GOING  TO  RUN  MODULE  WD. ) 

OR  0  TO  OMIT  THE  PLOTS 


v 1 1 h  a  1.  1  In  screen  will  be  erased  and  execution  will  proceed  ,e. 

described  in  paragraph  11-1. 

i  1-2-2  Tektronix  *014  terminal  without  the  40-41  option  installed.  Is 
a  regular  paper  copy  print  ing  terminal  sueli  as  leletvp*  ,  . 

I  *  i  s  t  t  u:m  n  t  s  s  i  1 1  1 1 1  7  00,  I  >  1.  (  ,%  K  1  If.  K ,  e  l  i  .  ,  ml  answer  tin  question  at  the 
end  ot  module  1 A  with  a  Zero.  When  moduli*  FA  is  complete,  either  step 
the  program  run  with  t he  END  command  or  let  the  terminal  sit  waiting 
!"r  t  he  next  command  while  von  move  to  Tektronix  4014  terminal.  'matt 
t  do  program  running  on  the  4014  and  restore  C  It  Kft'I  command  in  tin  'login- 
i  r :  in’,  sequence)  t  r  "in  tin  I  1’DA  I!  tile  1  rom  the  printing  terminal  p  i  <  i  - 
‘•r-tn  r:m'  Note  that  this  will  not  interfere  with  the  pt  ogrur:  still 
f’  "tu  t  u-’  on  the  print  inv  t  <  rmin.il  ;  t  ■  ■  •  i  ! .  •  :  that  it  is  w.i  i  t  ing  :  .  r  a 
! ' 1  •  .non  a  ,  '  : '  i  1  i  •  o',  ignoring  t  ■  u  printout  until  •  t  g-  ■ ,  1 1  e  t  i .  >  •  ■ 

<’■  11  ■  I  i t  will,  a  I  md  . . e!  to  paiagtaps  M-*.  ,  ,,, 

1 '  1 '  1  *  :  ■  >  <  t  ■  !  each  time  tin  :  1  *  !  *  i  1  .  i  r  i  ’  in  t  : in;  is  •  ■ 


1 3—2— 1  No  Tektronix  4014  terminal  available.  Plots  are  not  possible. 

1  1-  5  1)  ISP], AY  OPT  LONS.  After  the  user  responds  to  the  first  question 

with  tt  1,  the  screen  is  erased  and  the  following  is  written: 


NOTE  ---  A  BELL  WILL  RING  AT  SELECTED  TIMES 
TO  ALLOW  YOU  TO  MAKE  A  HARDCOPY  IF 
YOU  SO  DESIRE.  TO  RESUME  EXECUTION 
SIMPLY  ENTER  A  CARRIAGE  RETURN 

ENTER  1  TO  PLOT  INPUT  DATA 

2  TO  PLOT  FORCES  AND  MOMENTS 
*  TO  TERMINATE  GRAPHICS 


13-4  INPUT  DATA,  Responding  to  the  above  question  with  a  1  starts 
the  input  plotting  portion  of  the  code.  Lite  user  then  must 
enter  the  number  of  the  load  case  he  wants  plotted: 

ENTER  DESIRED  ACTIVE  LOAD  CASE 
OR  AN  *  TO  RETURN 

7 


13-4-1  If  the  user  responds  with  a  load  case  not  available,  the  follow¬ 
ing  message  is  written: 


YOUR  LOAD  CASE  SELECTION 
HAS  NOT  BEEN  PROCESSED 
WANT  TO  TRY  AGAIN  (Y-OR-N) 


If  the  user  responds  with  Y,  the  load  case  question  is  repeated.  A 
response  of  N  terminates  the  graphics  portion  of  TU'DA. 

13-4-2  If  the  user  responds  with  a  load  case  number  that  has  hern  pro¬ 
cessed,  the  screen  is  erased  and  the  following  pictures  arc 

output  : 


1  1-2 


V 

L 


TEST  DATA  FILE  'XIDITTI'  TAKE*  FROfl  CRITERIA  DOCUMENT  E*.  A  LOAD  CASE 


#  ■%> 


tm 


iiii 


t  c 

w  W 


I  P  I?  t  *  *  * 

-  •  -  *  {  ;  &  l  i 

i  i  i  * 8  * 1 1  * 

*  *  *  S  U. 

«  »  «•  -  * 


S  3 

9  iizfillsi; 


TEST  DATA  FILE  'XIDXTH'  TAKEN  FROM  CRITERIA  DOCUMENT  Ex.  H  LOAD  CASE 


h.  Surcharges  and  direct _ 1*.  k  i  ds.^  If  anv  Loads  have  been  applied 

Lo  Liu-  structure  or  the  top  soil  layer,  the  following  graphs  art- 
out  put  : 


m  i  i 
Hi  *  * 


2  2  8 


iii 

S  8  K 


222i5sS 


n-(S 


'13-4-3  The  user  is  then  given  the  opportunity  to  plot  the  input  for 
another  load  case: 

ENTER  1  TO  PLOT  ANOTHER  LOAD  CASE 
0  TO  CONTINUE 

7 

Responding  with  a  Y  returns  the  user  to  the  question  in  paragraph  13-4. 

A  response  of  N  terminates  the  input  plotting  section  of  the  code  and 
returns  the  user  to  the  question  in  paragraph  13-3. 

13-5  COMPLIED  Ml-:  MB  HR  FORCES  AND  MOMENTS 

13-5-1  If  the  user  responds  with  a  2  to  the  question  in  paragraph  13-3, 
the  output  portion  of  TWDA  is  invoked.  The  available  load  case 
numbers  are  output  and  the  user  is  then  given  the  opportunity  to  select 
a  load  case  to  be  processed: 

ACTIVE  LOAD  CASES 

1 

ENTER  DESIRED  ACTIVE  LOAD  CASE 

If  the  user  selects  a  load  case  other  than  the  ones  output,  the  follow¬ 
ing  is  output: 

YOUR  LOAD  CASE  SELECTION  HAS  NOT  BEEN  PROCESSED 
ENTER  AN  *  TO  RETURN  OR  ANY  NUMBER  TO  TRY  AGAIN 

7 

If  the  user  enters  an  *,  the.  output  graphics  portion  of  the  code  is 
terminated.  If  the  user  enters  any  number  other  than  1  _y  n  <  10,  the 
following  message  is  output: 

YOU  HAVE  MADE  A  MISTAKE 

TYPE  EITHER  1,  2,  3,  4,  5,  6,  7,  8,  9,  10 

7 

The  user  then  makes  another  selection. 

13-5-2  Once  a  correct  load  case  has  been  selected,  the  user  then  must 
choose  which  member  of  the  wall  he  wants  output  displayed  for: 


1  1-7 


TYPE  IN  MEMBER  NUMBER  (1-4) 

STEM  ---  1 
TOE  ---  2 
KEY  ---  3 
HEEL  ---  4 

? 

If  the  user  responds  with  any  number  other  than  1  n  <_  4,  the  following 
is  output  and  the  user  is  given  another  chance  to  input  a  member  number: 

MEMBER  SELECTION  MUST  BE  1,  2,  3,  4 

13-5-3  If  t  he  user  selects  a  member  that  is  not  defined  for  the  particu¬ 
lar  problem,  either  the  'KEY'  or  'TOE',  the  following  is  output  : 

THE  'TOE'  IS  NOT  DEFINED  FOR  THIS  GEOMETRY 

The  user  is  then  given  the  opportunity  to  select  another  member  or 
re  turn : 

ENTER  1  TO  PLOT  ANOTHER  MEMBER 
0  TO  CONTINUE 


? 

A  response  of  ' 1 '  returns  the  user  to  the  question  in  paragraph  13-3-1. 
A  response  of  'O'  returns  the  user  to  tile  load  case  select  ion  question 
(para  1.3- 5-1).  Any  other  response  repeats  the  question.  The  user  must 
enter  e j ther  'O'  or  ' 1 ' . 

1 3-5-4  If  the  selection  of  a  member  (paragraph  l> )  is  successful,  t  be 
screen  is  erased  and  the  plot  selection  i  displaced  to  t  he 

user: 

WHAT  PLOT  DO  YOU  DESIRE 
TYPE  I  ---  AX r AL  FORCE 

2  —  SHEAR  FORCE 

3  ---  MOMENT 

4  ---  ALL  PLOTS 
■4  ---  RETURN 
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b.  A  ri'sponsi'  tit  2  gives  t  lie  user  a  plot  of  shear  foree  v 
elevation  for  the  member  selected.  An  example  of  this 
is  below: 


•  i  sus 

p  1  o  l 


FLOODUAU  EXW1PLE  1  (MMLVSIS/1AS1C  WALL) 


LOAD  CASE  1 


STEP 


1  3-3-5  If  the  user  responds  with  any  number  greater  than  3,  the  mem  be 
selection  portion  of  the  output  graphics  routine  is  again 

invoked : 

ENTER  1  TO  PLOT  ANOTHER  MEMBER 
0  TO  CONTINUE 

? 

A  response  of  1  allows  the  user  to  select  another  member  for  plotting 
(paragraph  13-5-2).  A  response  of  0  returns  the  user  to  tin  load  .-as. 
level  of  Section. 

ACTIVE  LOAD  CASES 


1 

ENTER  DESIRED  ACTIVE  LOAD  CASE 
OR  AN  *  TO  RETURN 

? 

A  response  of  1  allows  the  user  to  Select  another  load  case  to  be  dis¬ 
played  (paragraph  13-  >-  1  )  .  A  response  of  0  returns  the  user  to  input- 
output  selection  (paragraph  13-3). 

1  3-<>  TKKMI NATION .  Referring  to  the  question  in  paragraph  1  3-3,  a 
response  of  an  *  terminates  the  graphics  portion  of  I'U'DA. 


CHAPTER  14:  EXAMPLES 


4-1  EXAMPLE  1:  ANALYSIS  OF  A  BASIC  RETAINING  WALL 
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7c#2y  firlysT/ik  $■  *9  -  9~  ( 3~)  ■ 

S- o<r  c'c^c/e  LOc  x  /  P^  s’ s')  4  oS  ,  £>/>/*?  os>t 

/?y<rs-  -SV/- <-/  x/7  <r;W  -/7y<  *,  /?£>  c^JoV-/  po'isss  ■ 

/"/  L<2<r  4/vy  /?  iw)  i*4  shSUSj/ux  mg') 

s)?m  <  Oj3 ^ 


0.7  9 


57ZS 


0.7  9 


0,7  9 


7$  //<^e/,  fvrsjr  9 >7,sf~  (b~)  ; 

9-OC  ?4/  „o  £c></e  ~/vr  V/Vf/ '  £?«. 

—  QiAS-h/*  99  7  9 j  c7/is",,‘7  Srs/sr-A 

-  f/,0-b/.77  1  =»  0,4-irj  — *>  /J 


nos  4?. 


/Wy  (_o4  CHj4  4  ^7147 (loc  L^s;)  0  A  SJiJJCIloi  ^S) 

n  smt  £72  /,  ~CD / 


3  TLB  / 3 


0-77 


0,1  9 


P  ppr  >■■:,>/!  9  9>,9.5~  S’  -  ^ 
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CPo/lcr* -ft  Jyf>J  P>f3n>  *-+crS  £?-) r  ^ l'  RP  0  ' 

~fPe  c/cPu/J-  Vl/un  iP  VcccpJiik ;tc>  -J-jfSc  l'S+-f 

C cry v  Crt^D  j  STld)  Ok  Oo+  nrr/rJ. 

y  J  ' 

■J  C  Pj  J-7  SrClAC  /oj  J  PtjrJ  /0?r>ynfh  *?'/'■ 

Dc>  UjC  -^/>U  =•  t-CrO  -f*r  1AJ/11  /V>  +  i  //**  CO-&  ^ 

rv)iy  J>c.  //*  ^ 

/;.+.  Ratzo*  FPOO"  (ZSTL.  ZFPPI 

D 


S>1f»t 


CND 


D 


D 


O 


Or  irtV-CrPC-t/rt'y  /  O  Aloi/vU  CyA  -  -  <G_  -t  fits  cv*) 

D  3-/)  fZ/Onh  P - P ">1*0  c/>Ho  ■/'Jc  -/S/^v)  - 


/ ooo  zn~tvX7~ 

/ o  /o  -L 
/O  20  R 
/  0  3,0  N 

*0+0  /VArrt?  iS*o>r>PL&  /  -  -  (3MJC  ReT  Lvall. 


2-oo  o 

5SHC 

o 

2  7 . 

7  3  6‘0 

2.0  i  o 

557" 

o 

~7  *h. 

O  !  O  O,  O 

3  Ooo 

S  P(=3 

>%- 

o  o,c  'ZQ.O  12.0  3 o,o,o 

A(,  CO-  O  - 

J  ooo.o  *-2oo 

,o  2c.  o' 

3o  io 

5  pH-  / 

O 

30,  O 

0,0  12,0,0  c  0,0  C 

c 

lPZo 

ZPT1 

o 

10,0 

0,0  1 2-0,0 

*3-000 

WLA  2  7.  F 

2-0 

c  c 

£-0/0 

Lola  3  /  / 

'S 

to  O 

/  2.  o  O.o> 

Polo 

loi-A  H  IR.O 

s 

7X,o 

*?-C>3o 

^  pc  S  \z 

-  O 

0,0 

/y,o  0,0  73,0  C 

si  O  9-0 

Lola  t  7  2 -_f 

ty,o 

!Oo,0  O.o  !0&>,0 

Zoo  o 

FTcS  1 

o 

-->9 

1  0.75 

/  A0-A097  Oil  ARMY  ENGINEER  WATERWAYS  EXPERIMENT  STATION  VICKSBURG  MS  F/6  13/13 

BASIC  USER’S  GUIDE!  COMPUTER  PROGRAM  FOR  DESIGN  AND  ANALYSIS  OF — ETC(U» 
DEC  BO  W  A  PRICE*  R  L  HALL r  H  W  JONES 

UNCLASSIFIED  WES-INSTRUCTION-K-80-6  nl 


DATA  FILE: 


I  l*.(  I  VI  DATA 


IXrtHHI  1  MAS  I  ('  RETAINING  WAl  I  ANAIYGIS 

0  87  79  A  0 

0  /4  0  100  O 

lii  0  0  <>  170  0  IB  0  0  0  .'000  0  4600  0  6000  0  4600  0  60  0 
0  Mi  0  0  0  1  BO  O  C  0  0  t  C 
0  30.0  o  0  170  0 

8/5  v;  .0  c  c 

11  0  110  1 7  000 

18.0  b  IS  0 

i  ;•  o  oo  18.0  oo  o  o  c 

77.  S  18. 0  100  0  0.0  100  0 

1  0.7V  1  0  79 

1  1  0  79  1  0  79 

13  1  0  79  1  0  79 


TIME-SHARING  TERMINAL  INPUT  AND  OUTPUT 


#RUN  WESLIK/TUIDA,  R 


17/01/80  16.757 


PROGRAM  TUBA  —  713-F3-RO  077 
T-WALl  DESIGN/ANALYSIS 
REL  1  0  AllCi  80 

< RESPOND  WITH  ?  FOR  ANY  HELP) 

ENTER  UPDATE  FILF  NAME  <7  CHAR  MAX) 

texiupd 


FOR  REPORT  FILF. 

INTER  NAME  TO  BE  USED  ON  REPORT  FILF  IDENT  OARF,  17  CHAR  MAX 
'.'ML.  WAITES 

INTER  YOUR  MACON  ACCOUNT  NUMBFR 


INTER  NAME  OF  COMMAND-DATA  FILE  OR 

INTER  A  CARRIAGE  RETURN  IF  COMMANDS  ARE  TO  BF  ENTERED  INTERACTIVE!  Y 
VEX 1 DATA 

PROCESSING  DATA  FILE  .  . 


I  UPDATE  FILE  RESET 


*  DATA  FIIF  PROCESSING  DONE 

I 

*  RFTURN  TO  INTERACTIVE  INPUT 

4 


COMMAND 

?R UN  FA 
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I  HE  RESUL T  ANT  RATIO  = 


0  413V,  FOR  tOAIl  CASE  1 


I  INAL  F  ACTOR  OF  SAFETY  AGAINST  St  HUNG  =-  1  07,  FOR  t  OAD  CASE  1 

BY  SHEAR  FRICTION  METHOD 


TOTAL  CONCRETE  VOLUME  33  38  <CU  FT  /  LF),  FOR  LOAD  CASE  1 

I  N  TER  1  TO  SFF  RIOTS  OF  I  HE  DATA  AND  ANALYSTS 

(MAKE  HARD  CORY  HFFORE  CARRIAGE  RETURN) 

< NOTE  DO  NOT  ENTFR  1  IF  YOU  ARE  GOING  TO  RUN  MODULE  WD  ) 

OR  0  TO  OMIT  THE  PLOTS 

v 0 

\ 

I  UPDATE  Fit  F  RESET 


I 

I  COMMAND-DATA  PHASE  ENTERED 

I 

COMMAND 
•'RIJN  DA 

I  DE  GIN  MODUt  T  WA 

I 

INTER  1  TO  SFF  A  T API F  OF  X  AND  Y  CORNER  COORDINATES 
OR  C  TO  CONTINUE  WITHOUT  SEEING  THE  TABLE 

VC 


HI  GET  DEFALK  T  VAI  UE  FOR  *11(0*,  ANSWER  NEXT  QUESTION  WITH  A  CARRIAGE  RETURN 


It*  ITEM  IS 
ENTER  0 
OR  ) 


OR  ? 

OR  I' 

OR  * 


NOT  DFTINED,  SO  YOU  MUST 
TO  USE  LOAD  CASES  AS- IS 

TO  ALSO  USE  EM  At  TERNATE  SPECIAl  l  OADINGS 
(A  CARRIAGE  RETURN  Will  INSERT  THIS  DEF  Atlt  T 
VALUE  OF  1) 

FOR  MORE  INFORMATION 

TO  CONTINUE  DATA  CHECK  WITHOUT  COMPUTATIONS 
TO  ABORT  THE  MODUt  E 


VO 


I 

I  BEGIN  STRESS  ANALYSIS 

■ 

I  NIFR  T  TCI  GET  THE  ANAtYSIS  RESULTS  AT  YOUR  TFRMINAl. 
OR  R  TO  PUT  I  HEM  IN  THE  REPORT  FIIE 
OR  B  TO  PUT  THEM  BOTH  Pi  ACT  S 
VO 


INTER  THE  1  OAD  CASTE  NUMBFR  YOU  WANT  ANAL  Y7E  D 

OR  A  ZERO  TOR  All  t OAD  CASES  IN  DATA  t 1ST  "CASE* 
OR  *  TO  STOP  THE  MODULE 

70 


I 

I  BEGIN  STEM  STRESS  ANAIYSTS 


Gil  FI  T  TYPE  C,  S.  OR  F  ANAtYSIS  FOR  STEM  (OR  H  N,  r,  qr  *) 

vc 
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SHF AR  AT  A  PI STANCE  d  ABOVE  THF  BASF  — 


■—  SHFAR  ANALYSTS  AT  FI  F  VAT  I  ON  75  17  (  +  V  FROM  TOP  PUSHFTi  TOWARTi  TOE) - 

LOAP  V  N  (COMP  +)  M  UNIT  SHEAR  ALLOWABLE  ACI318-77 

CASE  IB  /  SIICF  IB  /  SI ICF  l B-FT/SL ICE  STRESS  PSI  UNIT  STRESS  PROVISION 


1  3643  6 


?7?  5 


14726  20.267  60  641  B  7.4  5 


MOMENT  AT  THE  BASE- - 


I  LFXUPE  ANALYSIS  AT  FL  F VAT  ION 
LOAD  N  < COMP=+ )  M 

CASE  LB  /  SLICE  l B-FT/SLICF 


74  00  ( +  M  =  TENSION  AT  HEEL) 
FC  FS 

PSI  PSI 


1  2531  19227  768  18762 

STEM  ANALYSIS  COMPl FTf  TO  BASE 

SELECT  TYPF  C.  S,  OR  F  ANALYSIS  FOR  STEM  (OR  ?.  N.  R,  OR  *) 
'N 


1 

«  BFC.IN  TOF  STRFSS  ANALYSIS 

* 

SF1FCT  TYPF  C.  S.  OR  F  ANALYSIS  FOR  TOE  (OR  ?,  N,  R,  OR  *> 

7C 


SHEAR  AT  A  MSTANCF  d  FROM  THE  STEM— 

—  >  ANALYSIS  WITHIN  1-FOOT  OF  FNP  OF  TOF  IS  MFANINGL  FSS  C - 


MOMENT  AT  THE  STEM  (POINT  ?)  — 

FLEXURE  ANALYSIS  AT  X  =  -0  001  (  1.999  FROM  END  OF  TOE)  (+  M  =  TENSION  IN  TOP) 
LOAD  N  (COHP=+)  M  FC  FS 

CASE  LB  /  SLICE  I.B-FT/SLICE  PSI  PSI 


1  8  -4344  180  4959 

TOF  ANALYSIS  COMPLFTF  TO  STEM 

SELFCT  TYPF  C,  S,  OR  F  ANALYSIS  FOR  TOE  (OR  7,  N,  R,  OR  *) 

?N 

4 

♦  BEGIN  HFFl.  STRFSS  ANALYSIS 

* 

SELFCT  TYPE  C.  S.  OR  F  ANALYSIS  FOR  HEFl  (OR  7,  N,  R.  OR  *) 

7C 


SHEAR  ANP  MOMFNT  AT  THF  STFM-- 

-  SHFAR  ANALYSIS  AT  X  =  1  501  (  7  499  FROM  FNP  OF  HEEL)  (+V  =  ENP  POWN) 

LOAP  V  N  (COMP  +)  M  UNIT  SHEAR  ALI OWABLE  ACI318-77 

CASE  LB  /  SIICF  IB  /  SL  ICF  l  B-FT/Sl  IC.E  STRESS  PSI  UNIT  STRESS  PROVISION 


1  3940  7  1218  0  20848  21  187  60  453  B  7  4  5 

FLEXURE  ANALYSIS  AT  X  =  1  501  (  7  499  FROM  FNP  OF  HEEL)  ( +M  =  TENSION  IN  TOP) 

I  OAP  N  (COMP=+)  M  FC  FS 

CASE  LB  /  SLICE  I.B-FT/SLICE  PSI  PSI 


1  1218  20848  802  21394 
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HEEL  ANALYSIS  COMPLETE  TO  END 

SELECT  TYPE  C,  S.  OR  E  ANALYSIS  FOR  HEEL  (OR  ?,  N.  R,  OR  *)■ 

?S 

BEfilN  ANALYSIS  AT  SEI  ECTEfi  SECTIONS 

END  OF  HEEL  IS  AT  X  =  9.000,  STEM  FACE  AT  1 . 500 

TOP  OF  KEY  FACF  TOWARD  STFM  IS  AT  X  =  9.000 

ENTER  THE  X-COORDINATE  (DIST  FROM  PASIC  WORK  POINT) 

OR  D  TO  RETURN  TO  THE  ANALYSIS  TYPE  SE1FCTI0N 
OR  N,  R,  OR  *  FROM  TYPE  SF1  FCTION 

?2.  0 


SHEAR  AND  MOMENT  AT  X  =  2.000 


-  SHFAR  ANALYSIS  AT  X  =  2.000  <  7.000  FROM  END  OF  HEFl >  (+V  =  END  DOWN)  - 

LOAD  V  N  (COMP  +)  M  UNIT  SHFAR  ALLOWABLE  ACI318-77 

CASE  IB  /  SLICE  LB  /  SLICE  LB-FT/SLICE  STRESS  PSI  UNIT  STRESS  PROVISION 


1  3984.2  1218  0  18869  21  421  60  453  6' 7  4  5 

FLFXURE  ANALYSIS  AT  X  =  2.000  (  7.000  FROM  END  OF  HEEl )  (+M  =  TENSION  IN  TOP) 

LOAD  N  (COMP=+>  M  FC  FS 

CASE  LB  /  SLICE  LB-FT/SLICE  PSI  PSI 


1  1218  18869  728  19284 

ENTER  THE  X-COORDINATE  (DIST  FROM  BASIC  WORK  POINT) 
OR  D  TO  RETURN  TO  THE  ANALYSIS  TYPE  SELECTION 
OR  N,  R,  OR  *  FROM  TYPE  SELFCTION 
7N 

* 

*  MODUl  F  WA  COMPl  FTE 

* 

* 

#  UPDATE  FILF  RESFT 

* 


* 

#  COMMAND-DATA  PHASE  FNTERED 

* 

COMMAND 

TEND 

ENTER  5  TO  SEND  REPORT  TO  ADPC  TERMINAL 
OR  0  TO  SAVE  IT  AS  A  PERMANENT  FILE 
OR  1  TO  DETACH  (DESTROY)  IT-- 

75 

ENTER  YOUR  ADP  CENTFR  TERMINAL  MACON  STATION  CODE 
7R0 


SNUMB  •  8201 A 


your  updote  file  for  future  restart  is  named  EX1UPD 
stop  OK  (releose  unneeded  files) 


REPORT  FILE  (PRINTED  AT  COPE  TERMINAL) 


16|<I*I)R  ON  12/  1/BO 


NOTH  TO  EXPLAIN  SPECIAL  PRINTOUT  THAT  MIGHT  BE  IN  THIS  FIlE»m 

THE  VALUE  I 25«E  *3 1 H  IS  USED  TO  DENOTE  AN  UNOEElNfn  I TE  M  ( 

the  VALUE  ".,1«J2£tSI"  MEANS  that  THE  OfcPAUL T  VALUE  HAS  REQUESTED, 

A  "MEMORY  fault  AT  ..."  MESSAGE  PRORABLT  means  that  needed  data  is 


END  OF  NOTES, 

COMMAND  ENTERED! 

IN  I T 

«•  ALL  DATA  RESET  FOR  FRESH  START  «* 

Command  ENTfREOl 
R 

COMMAND  ENTfREOl 
N 


UNDEFINED, 
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16|«9|  7  ON  12/  1/80 


»*IL  Of  CL  0  TO  BE  *  NON.MYORAHLTr  RETAINING  *ALL 


COMMAND  ENTfWEDl 

NAMf  £*AMPLf  1  ••  SASIC  RETAINING  »*LL  ANALYSIS 

Command  ENTfRfDi 
SSMC  0  87.29  6.0 

command  EMT/HfO| 

SST  0  76.0  100.0 

Command  f  NTf  RF  D  | 

9PE1  !8,0  0,0  120.0  18,0  0,0  *000.0  0600, 0  JOOO.O  6600,0  60,0 

command  f  nTa  rf  n  t 

sr»-i  o  lo.o  o.o  i?o,o  r  o.n  r  r 
rn-’-'AM)  F u r t  RE o  i 

SPT7  0  JI'.O  0.0  120,0 

CO“'«M)  FMfWEri 
•L»  87. S  2,0  C  C 

CO“MANO  FMTfMEI'I 

mL*H  t  t  . 0  11,0  1  2 , o  <i,0 

command  fntfrfdi 
«l»M  18,0  S  18.0 

COMMAND  fNTfRFDI 

-las  i2,o  o.n  iB.o  o.o  o.o  r 

command  £nTf  Rf  n I 

ML  *  T  72,8  1  8,0  )  00,0  0,0  1  00,0 

COMMAND  ENTf  Rt  n  | 

8U8  1  0,79  1  0.79 

COMMAND  EnTeREDi 

SUM  1  1  0.79  1  0.79 

COMMAND  F  NT fRE  D | 

STLB  1J  1  0.79  1  0,79 

COMMAND  ENTfREOl 
UPOA  TE 


•  ijPDATf  rjLE  RESET 


COM“AND  {NTe»EO| 


command  E NTf  Rf  0 | 
RUN  EA 
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Example  1  >•  R  A  S I C  RETAINING  MALL  ANALYSIS 
16|S5|  1  ON  12/  1/8A 


a 

a  BEGIN  Basic  STABILITY  oata  check 

a 


DEFAULT 

Value 

DF 

62.BD0DD 

USED 

f  OP 

GA»A« 

fLOAD 

CASE 

I  ) 

DEFAULT 

value 

OF 

180,0000 

USED 

FOP 

GAR  AC 

(LOAD 

CASE 

n 

DEFAULT 

value 

OF 

1 ,000000 

used 

FOB 

ESS 

(LOAD 

CASE 

i ) 

Df»  AULT 

value 

OF 

2,000000 

USED 

FOR 

E*" 

(LOAD 

CASE 

i  > 

DEFAULT 

value 

OF 

0. 

USED 

FOR 

UCEX8S 

(LOAD 

CASE 

i  i 

OFF  AULT 

Value 

OF 

0. 

USED 

FOP 

UCEXSR 

(LOAD 

CASE 

n 

default 

value 

OF 

0. 

USED 

FOR 

ucf  XSB 

(LOAD 

CASE 

t ) 

default 

Value 

OF 

0. 

USED 

F0» 

UCBFSl 

(LOAD 

CASE 

n 

default 

Value 

OF 

0. 

USED 

FOR 

UCSFS2 

(LOAD 

CASE 

n 

default 

Value 

OF 

0. 

USE  0 

FOR 

UCBFF T 

(LOAD 

CASE 

n 

DEFAULT 

value 

OF 

0. 

USED 

FOR 

UCBFST 

(LOAD 

CASE 

i  > 

DEFAULT 

VALut 

OF 

0. 

USED 

F0» 

UCBFS* 

(LOAD 

CASE 

t ) 

default 

value 

OF 

l .oooooo 

USED 

FOR 

UCRS 

(LOAD 

CASE 

n 

oefault 

value 

OF 

1,000000 

USED 

FOR 

UC"B 

(LOAD 

CASE 

1 1 

Df Fault 

value 

OF 

1.000000 

USED 

FOR 

UC»K 

(LOAD 

CASE 

n 

default 

Value 

OF 

2 

USED 

FOR 

IFNOC 

(LOAD 

CASE 

n 

default 

value 

OF 

1 

USED 

FOR 

IFSDR 

(LOAD 

CASE 

n 

default 

value 

OF 

1 ,000000 

USED 

FOR 

CFHA 

(LOAD 

CASE 

i  ) 

default 

value 

OF 

Mmju 

USED 

FOR 

RRR I  N 

(LOAD 

CASE 

i  ) 

default 

value 

OF 

2 

USEO 

FOB 

KRACK 

(LOAD 

CASE 

i  > 

OEFAULT 

value 

OF 

2,000000 

USED 

FOR 

FS"IN 

(LOAD 

CASE 

i  > 

DEFAULT 

value 

OF 

1 

USEO 

FOR 

N8LIDE 

(LOAO 

CASE 

t ) 

DEFAULT 

value 

OF 

0. 

USED 

FOR 

HG8» 

(LOAD 

CASE 

i) 

DEFAULT 

value 

OF 

100,0000 

USED 

FOR 

hSS5R 

(LOAD 

CASE 

n 

default 

value 

OF 

0. 

USED 

FOR 

DTS5R 

(LOAD 

CASE 

n 

E*a"PlE  1  PASIC  Retaining  mall  analysis 

tfc|BS|  2  ON  12/  t/80 


* 

*  *A*T  *  Of  STABILITY  0  A  T  A  CHfC* 
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Example  1  —  basic  retaining  mall  ANALYSIS 
16f5Si  2  ON  12/  1/go 


a  BEGIN  MODULE  PA 

a 

VARIABLE  HEEL*  CALCULATED  7,50  ( B* -T-2 -T J T B ) 

VARIABLE  hSrRB  CALCULATED  DR  DEAAIH.TED  TO  CLOSE  COORDINATES, 
hSbPB  a  o ,a«o«oo  In/PT, 


CnoRPlNATES  op  CORNERS  OP  *ALL  CROSS-SECTION 


X-cODRD 1 N A TE S  ARE  ♦  TO-ARD  HEEL  PROM  BASIC  -DPKING  POINT  (B*P) 
V. COORDINATES  ARE  ELEVATIONS 


PT,  X  V 


•  • 

\ 

0. 

er.sooo 

2 

0. 

70. 0000 

5 

0. 

Ta  ,0000 

u 

-?,oooo 

70,0000 

5 

-2. ooco 

72.5000 

10 

9, 0000 

72.5000 

11 

9,0000 

7U.0000 

12 

1 ,snoo 

70.0000 

IS 

1 ,0000 

87,5000 

1« 

1,0000 

87.5000 

DESCRIPTION  OP  POINT 


BASIC  WORKING  POINT  a  T0E-S10E  OP  SUm  TOP 
BOTTOM  OP  TOE-SIDE  PACE  OP  STEM  1  AT  TSIl 
BETWEEN  TS1  AND  T82,  on  TOP  P»CE  OP  TDE 

tdp  op  toemt  a  at  outer  end  op  w 

TOf  t NO  OP  BASE  •  AT  RTE 1 
HEEL  ENO  op  BASE 

TdP  OP  H£ELT 2  a  T0P  OP  OUTER  ENO  OP  HEEL 
BOTTOM  OP  HEEL-SIDE  PACE  OP  STEM 
BOTTOM  DP  HEEL-SIDE  Tdp  panel  OP  STtn 
top  OP  HEEL-SIDE  PACE  OP  STEM 
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1 


EXAMPLE  t  ••  BASIC  RETAINING  "ALL  ANALYSTS 
16|99l  I  ON  12/  1/SO 


a 

a  BEGIN  OATA  CNtCK  sou  ACTIVE  (AST*  PRESSURES  COMPUTATION 

a 


COULOMB'S  COEFFICIENTS  OF 
PACKFIL^  LAVER 

Ji  AA  •  A  >  «  A4i^  I 

1 


ACTIVE  earth  PRESSURES  FORl 
Ki  VALUE 

—  m  m  -  m  m  m 

F  A  A  •  A  A 

0. 371  1 


HORIZONTAL  ACTIVE  earth  pressures  FOR  IOAO  CASE  1 
FOR  CLASSICCCOULOMB)  ANALYSIS  IN  SA  (End  OF  HEEL) 


OUTPUT  OF  ARRAYS  H,  fH,  ANO  Yh  IN  MODULE  SA  FOR  CLA8SIC  ANALYSIS, 


FLEVATION 

(FT) 

incremental  horizontal 
static  force 

(LBS/FT) 

Incremental  horizontal 
EARTHQUAKE  force 

(LBS/FT) 

88.790 

7.R212 

eT 

bt.tro 

UU.82T 

0. 

86.790 

89,059 

", 

88,790 

1 11,58 

0, 

B«,790 

17S,  11 

o. 

81,790 

ZZ2.su 

«. 

B2.790 

267,1b 

0. 

*1.790 

511,69 

*0.790 

596,22 

0. 

79.790 

u  00 , 79 

o. 

7B.790 

UU9.27 

o. 

77,790 

UB9,*0 

0. 

76,790 

5iu.li 

79,790 

978,89 

o. 

7« , 790 

621,18 

o. 

71.790 

667,9) 

72.790 

U92.7? 

72,900 

1 Ou ,99 

0. 

FOR  The  ABOVE  LOAO  CASE  ThE  RESULTANT  FORCES  A  RE  I 

RESULTANT  HORIZONTAL  STATIC  ACTIVE  FORCE  a  9007,97  lBS/hUriz  FT 
ACTING  AT  ELEVATION  77,95 

RESULTANT  HORIZONTAL  ACTIVE  FORCt  (IN  EXCESS  OF  STATIC) 

OUF  TO  EARTHQUAKE  a  0,  LBS/MORIZ  FT 

ACTING  AT  HEVATTON  0, 
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T Hfc  EflLlO»I«.G  T»8lE  INCLUDES  »»U  )0K»»tTfl)  "ASS  ABOVE  BASE,  AE,U 

The  EPSCES  ACTIMT,  0»J  IT,  E*C£PT  TM»T  NOSIfnKTAl.  SEEPAGE  A  NO  UPLIET 
ABE  not  I*C(.UOEO  ME  PE  ,  'ACTIVE  EAUTm'  JmCLUOES  TmE  *1.*«  mATER  PRESSURE 
IE  A  CBAC«  IS  ASSUMfn  jn  THE  EAPTm  COVES  CVE *  the  EMO  OF  the  MtEL, 


1.  OAH  CASE 
VERTICAL 
£0»CE 

LH/SL ICE 

1 

HO»IZO^TAL 

L«/3L!Cf 

i H.FT/siJr* 

*ACL 

sooh,?s 

n. 

20878,  t  5 

AC  I  I VE  EASTm 

<1. 

SPOT ,S7 

■12080,50 

SOIL+maTES 

H15I  ,S4 

n. 

0««6R,51 

SuBCM»»geS 

0. 

0. 

0. 

0 1 SEC  T  LO»ns 

o  . 

o. 

0. 

•¥  I 

0. 

o. 

0. 

i  A  WTMiJUint 

0. 

o. 

0. 

total 

1815A.19 

S«OT,ST 

82667,15 
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EXA*PlE  1  BASIC  BETAIMING  »*u  analvSIS 

i 6 i ss i  (i  n>.  i?/  i/so 


*  BEGIN  The  (iVf  HTUPMNG  COMPUTATION 


LOAD  CASE  1 


DEFAULT 

value 

OF 

1 

USE  D 

f  DR 

TSE  T (LC  ) 

(l  dad 

CASE 

1  ) 

DEFAULT 

value 

OF 

\ 

use  n 

FO» 

NPPIWLC  ) 

(1  dad 

CASE 

1  I 

PESULTANT  is  h  I  T  h  i  k,  THE  KEPm 

C»EFP  P»Tm  Dp  Sf  0  I  PT  ION  FOP  LOAD  CASE  1 


X-CDDH01NATES 

v.cnnwDf.ATE  S 

HVDPll  STATIC  P  p  E  S  $  n  P  F 

o.no 

T2.S0 

o. 

<J,oo 

T2.S0 

o. 

•  2.00 

T2.E.P 

0. 

•  2,00 

T2.S0 

0. 

OvEPTupnInG  h » n » i i  (_  I C  GP  A  d I E  NT  ■  0, 


> 

VALUE 

OF 

nPPD (LC ) 

F  O'lKxO 

• 

» 

IN 

S/P 

*  I  T 

(LOAD 

CASE. 

1  ) 

> 

VAL  UE 

OF 

aDhSJ 

FOi^O 

B 

0. 

IN 

S/P 

(LOAD 

CASE 

1  I 

> 

value 

nr 

PNISi 

F  OliNO 

S 

IS, 00000 

IN 

s/« 

rwfc KRT 

(LOAD 

CASE 

1  ) 

> 

VALUE 

OF 

aDhSo 

F  OUNO 

B 

0. 

IN 

8/P 

rwfcKRT 

(LOAD 

C*SE 

1  ) 

> 

VALUE 

OF 

aDhSS 

F  0U*0 

8 

0. 

IN 

S/P 

c *F  *RT 

(LOAD 

CASE 

1  1 

> 

VALUE 

OF 

PHISU 

F  oti^n 

8 

0. 

IN 

S/P 

CmKKRT 

(LOAD 

CASE 

1  ) 

> 

VALUE 

OF 

PHISS 

F  OUNO 

B 

0. 

IN 

S/P 

CMfcKRT 

(LOAD 

CASE 

I  ) 
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A f  BASE-SOU  INTERFACE) 

•  fir.HTfr'  average  coefficient  OF  friction 

"EIGhtEo  AVERAGE  AOhesion 

EFFECTIVE  BASE  »IOTh 

EFFECTIVE  length  ALOnc.  RASE  SI  nPE 

nobhal  EORCE  ACTING  PN  RASE 

FRICTIONAL  FORCE 

force  Due  to  aphesion 

TOTAL  FpRCE  Airier.  HASf 

horizontal  COMPONENT  OE  total  force 


n.  V 

n.  (LHS/SO.FT) 
11,00  (FEET ) 

11,00  (FEET) 
1B1SA.1R  (LPS/SLlCt) 
SAQQ , B5  (LBS/SLICt) 
0,  (LBS/SLICt) 
SARR.RS  (LBS/SLlCE  ) 
BARR, OS  (LRS/SLICt) 


PASSIVE  Earth  pressures  for  lOaP  Case  1 

NPPf)  ■  J 

FLEVATION  OF  top  of  SOIL  *  7U.OZ0  ( F  T 1 

PRESSURE  AT  TOP  OF  SOU  1  0,  (LBS/SQ.FT) 

ELEVATION  OF  l  0  h  E  S  T  POINT  ON  » A  L  L  *  72.S00  (FT) 

PRESSURE  AT  LO«fST  POINT  ON  -All  =  -lO.SBS  (LHS/SO.FT) 

PASSIVE  Earth  FORCE  «  -B.0201  (LBS/SLlCE) 

PASSIVE  E  A  P  T  h  “0MF  NT  s  R.ObSS  (FT.LRS/SLICE  ) 


OISTANCf  FRpH  The  TOE  to  The  RESULTANT  «  «,5S  (FT) 

VERTICAL  FORCE  hue  to  uplift  PRESSURE  on  raSE  *  0,  (LBS/SLITE) 

horizontal  force  OUF  TO  HVOROSTATJC  PRESSURES  *  0,  (LBS/SLICE) 

HOHfNT  OUE  TO  UPI  IFT  ANO  HVOROSTATTC  PRESSURES  ■  0,  (FT. LBS/SLlCE) 


The  RESULTANT  RATIO  ■  O.RMR,  FOR  LOAP  CASE  1 


14-19 


v  *.  ■-  >  Kf 


r 


C**hplE  I  snsrc  RETAINING  "ALL  ANALYSTS 

l 6 | 55  I  u  ns  12/  1/80 


•  BEGIN  SLIDING  CO“PliT*TJON 


riN»L  TOO  OF  SAFETY  AGAINST  Si  InJNG  •  1,07,  FOR  LOAD  CASE  1 

BV  SmEaR  FRICTION  «E  THOO 

SU«  OF  DRIVING  FORCES  «  5907,973  fLBS/SLICF) 

SU«  OF  RESISTING  FORCES  «  6509. 76b  (LSS/SLICE) 


PASSIVE  EARTH  FORCE 
ACTIVE  FARTm  FORCE 

ijPLTFt  force 

SIJHHATIdn  OF  HORIZONTAL  .  a  T  f  R  FORCES 


«o«,«i  (i.«s/SLicei 
5907  f 97  ILBS/SlICE) 
0.  fLBS/SLICt) 
0,  ILBS/SlICE) 


FaIluRf  Path  COORDINATES  under  the  neutral  BLOC* 

x  v 

-2.00  72.50 

9.00  72.50 


E  xa“PlF  1  ••  BASIC  RETAINING  -ail  analysts 
1 6 1 55 1  5  on  12/  i/nn 


« 

*  BEGIN  ALLOWABLE  BEARING  caPacITv  COMPUTATIONS 


THE  BASE  LIES  IN  SOIL  3 


FOR  LOAD  C*SE  '  . 

FOR  THf  BA$E  COORPINaTFS  X*  .2,00  v»  72,50.  ThF  ABSOLUTE  VALUE  OF  I 
THE  ALLO.ARLE  BEARING  PRESSURE  ■  IBf.7,13  (LBS/SO, FT) 

The  actual  HEARING  PRESSURE  «  2503,57  (LHS/SD.F7) 

FOR  The  BASE  COORDINATES  X«  9,00  V«  72,50,  ThE  ABSOLUTE  VALUE  OF  I 
THE  ALLO.ARLE  BEARING  PRESSURE  «  JBfcT.lS  (LBS/SO.FT) 

THE  actual  BEARING  PRESSURE  *  T9T.92  IlBS/SD.ET) 


the  BEARING  CAPACITY  of  The  soil  is  SATISFACTORY  for  LOAD  CASE,  1 


EXAMPLE  1  ••  B*SIC  RETAINING  *“*UL  ANALYSIS 
1  6  i  55 1  5  ON  12/  1/BO 


»  BEGIN  COST  ANALYSIS 

* 


COST_&_VOLl;ME_OP_E*C»WtTE  °_>*ATIBI*^ 


SOIL  LAYER 

VOLUME 

un}t  cost 

TOTAL  COST 

(CU.E t/l.eti 

(OOlLARS/CIJ.ET  ) 

(DOLL  aRS^l ,F  t  j 

5 

0. 

0. 

0. 

a 

0. 

0, 

5 

0. 

0. 

0. 

COST  &  VOLUME  Of 

BACBEILL  MATERIAL. 

SOIL  LAYER 

VUL  UMf 

unit  cost 

TOTAL  COST 

fCU.ET/L.ET) 

(ROLL  ARS/CU.ET  1 

(DOLLARS/L.FT) 

t 

0. 

0. 

0. 

2 

0. 

0. 

0. 

EUTfR  ZONE 

0. 

0. 

0. 

7 

ft. 

0. 

0. 

6 

0. 

0. 

0. 

COST  k  VOLUME 

OE  CONCRETE 

1  A  A4.  Ab  t  J  >  A  ‘  A  A_»  •  .  I-A 

_4  t  j  j  4  A  A  ‘  *  ‘  4  4^ 

section 

VOLUME 

UNIT  COST 

TOTAL  COST 

(CU.ET/L.ET) 

(O0LLARS/CU.ET) 

(DOLLARS/L.FT) 

STEM 

16,86 

1,00 

16.88 

hase 

16.50 

I  .00 

16.50 

K  £  Y 

0. 

1.00 

0. 

TOTAL  CONCRETE  VOLUME 

■  55. 

(CU  FT  /  LE  T ,  FOB 

LOAD  C*SE  1 

•  BEGIN  BOIL  CONTROL  CALCULATIONS  A  OR  LOAD  CASE  I 

■ 


the  COMPUTER  CREEP  RATIO  ERR  A  TIP  ELEV,  OE  72,50  IS 


0 


I X AMPLE  t  «.  BASIC  RETAINING  MALL  ANALYSIS 
16|S5l  T  ON  12/  1/80 


*  BEGIN  OATA  CHECK  FOR  ACTIVE  EARTH  PRESSURES  CO“PUT»TinN 

X 


COULOMB'S  COEFFICIENTS  OF 
BACKFHL  LAYER 


ACTIVE  EARTm  PRESSURES  for» 
KA  VALUE 


4  AA  A -A  * 
1 


*-*-*>-*  lit 

0,3875 


HORIZONTAL  ACTIVE  earth  PRESSURES  FOR  LOAD  CASE  1 
FOR  CLASSIC (COULOMB)  ANALYSIS  IN  SP  {FACE  OF  STEM) 


OUTPUT  OF  ARRAYS  MS,  EHS,  ANO  YVS  IN  MODULE  SP  FOR  CLASSIC  ANALYSIS, 


ELEVATION  INCREMENTAL  HORIZONTAL  INCREMENTAL  HORIZONTAL 
static  force  EARTHQUAKE  FORCE 

(FT)  (LRS/FT)  fLHS/FT) 


87.457 

7,7684 

n'f 

86.457 

46,614 

0, 

85.457 

03.227 

0. 

Ru.457 

135,8a 

0. 

«3.457 

186,45 

ft. 

62.457 

233,07 

0. 

81,457 

274,68 

ft. 

80.457 

326,30 

ft 

74.457 

372,41 

0  , 

78,457 

<*15,52 

0, 

77,457 

466,14 

0, 

76,457 

512,75 

ft  , 

75.057 

555,36 

4, 

74,457 

435,14 

0. 

74,000 

141,55 

ft. 

FOR  THE  AROVE  LOAD  CASE  The  RESULTANT  FORCES  A Rf I 


RESULTANT  HORIZONTAL 
ACTING  AT  ELEVATION 

resultant  horizontal 

DUE  TO  EARTHQUAKE  • 
ACTING  AT  ELEVATJON 


STATIC  ACTIVE  FORCE  ■ 
78.  44 

ACTIVE  FORCE  (IN  EXCESS 
0,  LHS/HORIZ  FT 

0. 


4220.41  L*S/HURIZ  FT 
OF  STATIC) 


#  EXIT  MOOULF  fa 

« 


*  UPOATE  file  reset 

« 


a-  -.-.tjaatximssm 


COmmfnd  EnTfREOi 
run  M F 
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exa-ple  i  —  basic  retaining  -all  analysis 

1  «>  t  %5  I S)  ON  12/  1/AO 

•  BFGIN  «OOULE  "A 

« 


DEFAULT 

VALUE' 

Of 

0. 

USED 

f  OR 

BASER 

(L  OAD 

CASE 

1  ) 

default 

VAL  UE 

Of 

0 

usEn 

f  OR 

Rf  LAG 

(LOAD 

CASE 

1  ) 

DEFAULT 

VALUE 

Of 

0. 

USED 

f  OR 

DREY 

fl  OAD 

CASE 

1  ) 

HE  EL »  CALCULATED  TO  fit  7,5000 

STft  CALCULATED  TO  AE  0,18182 

your  HffLn  value  of  ia,oo  inches  set  the  top 
Of  The  heel  at  The  stem  (  70,0000)  SO  CLOSE  TO  The  TOP 

Of  THE  toe  at  the  STEH  That  ROTH  nf  HE  SET  TO  THE  SAhe  VALUE 
Of  7H.0000  fEET. 

SLOPE  Of  TOP  Of  HffL  SLAB  «  100,00  H  t  1  V  (100,011  ■  LEVEL) 


COORDINATES  of  CORNERS  Of  HALL  CROSS. SECTION 

X-COO«DInaTeS  ARE  ♦  TDHARO  HEEL  E ROM  BASIC  -ORRlNG  POINT  (B*P) 
y-cOOROInaTES  APF  ELEVATIONS 


RT. 

X 

V 

DESCRIPTION  Of  POINT 

1 

0. 

87. 5000 

BASIC  HORRtNG  POINT  •  TOEhSIDE  of  sTE-  TCP 

2 

0. 

7H.OOOO 

POTTO**  Of  TOE-SIDE  FACE  Of  STE- 

(AT 

TS1  ) 

5 

0. 

7U.0OOO 

BfTHffN  TS1  AND  TS2,  ON  TOP  FACE 

Of 

TOE 

a 

•2,0000 

78,0000 

TOP  Of  TOEHT  ■  AT  OUTER  END  Of  W 

5 

•2%  onr»o 

72.5000 

Toe  End  Of  raSE  ■  AT  rte  l 

1  0 

Q  ,  0  0  0  0 

72.5000 

heel  end  nr  base 

1 1 

o.oono 

7«, 0000 

TOP  OF  HEf  L  T  2  ■  TOP  Of  DUTFR  END 

Of 

-EEL 

1? 

1  ,5000 

Ta.onnn 

POTTO-  Of  HFFL-SIDE  FACE  Of  STE- 

1 J 

1  ,  0000 

87,5000 

POTTO-  Of  HEEL-SIDF  TOP  PANEL  of 

STt 

M 

1  a 

1 .noon 

87,5000 

Top  OF  HEEL-SIDE  FACE  Of  stem 

IS 

8,5000 

72,5000 

HOTTOm  Of  CUTOFF  "ALL  UNDER  REy 

h I T h  RASE  RADIUS  ("BASER".  0,0 

FOR  RECTANGULAR)  • 

5. 

FEET, 

TOF  END  Of  RASE  unit  hIOTm  • 

1  ,0000  FT,  AND 

HEEL  END  of  BASE  UNIT  hIDTh  i 

1 ,0000  FT, 

(BASIC  hORRTNG  POI'T  IS  1.0  fT 

,  HIDE), 
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. > 


KILL  OAT*  LTSTSi 


ML  A 

f  TS 

S7.SOOOO 

T  m2 

2,000000 

STB 

0,18)8152 

HEEL" 

7,500000 

Ml  *p 

Pm 

1 l ,00000 

MS 

0. 

raseb 

0. 

(L !ST«»LBB) 

Ml  A  M 

MEFLT? 

1 5,00000 

mEEl* 

7,500000 

HEELT) 

(8,00000 

.|  A* 

kFlaG 

0 

Of  E  V 

0. 

M«£V 

0. 

B»  TF 

100,0000 

«L  A  S 

TSTT 

t  2 , OOOo o 
hSBPB 

0 , UUUUOU u 

T  SB 

0. 

TST8 

18,00000 

hSTPh 

0. 

hSTPB 

0. 

ML*  T 

BT£1 

72.5000 0 

TOE  hT 
10,00000 

T  S2 

1 00,0000 

T") 

0, 

T  8 1 

) 00.0000 

.... 

T«INB 

T-l^S 

•o,i?5unnoE  }i  -o,l2i«ooof  5! 


LO-EST  CONCBf  T E  «  72,50  FT,.  *T  h£K  1*0  Of  BASF 

CO"BAREO  wTTH  The  PRE  vinuS  LP»  Of  72,500000  FT, 

..........  PRESSURE  DAT*  VERIFICATION  FOB  10AD  C*SF  1 

FH  TOP  CALCULATED  TP  RF  72.H99 

FOP  LOAD  C * SF  1 

»  NPPO  IS  5 

...............  END  OF  PRESS USE  DATA  VERIFICATION  . 


DfFAUL  T 

value 

of 

J000.000 

USED  FOR 

FPCDN 

(LOAD 

CASE 

1  > 

default 

VALUE 

OF 

O.2Q00000E  08 

USEO  FOB 

E  S  T  L 

(LOAD 

CASE 

1  1 

default 

vaL"E 

OF 

9,190000 

USED  FOB 

RATION 

(LOAD 

CASE 

1  ) 

default 

Value 

PF 

O.U500000 

USED  FOR 

RATJOF 

(LOAD 

CASE 

1  1 

DEE  AUl  T 

value 

OF 

20000,00 

USED  FOR 

FSTL*** 

(LOAD 

CASE 

1  ) 

offault 

VA  luF 

PF 

0 

USED  FOB 

IFDB 

(LOAD 

CASE 

1  ) 

default 

VALUf 

OF 

2,500000 

USE  D  FOB 

COVMS 

(LOAD 

CASE 

1  ) 

default 

value 

OF 

2,500000 

USEO  E OR 

COVTS 

(LOAD 

CASE 

n 

DEFAULT 

value 

OF 

2,500000 

USED  EOP 

COVTH 

(L  0*0 

CASE 

1 1 

DEFAULT 

value 

PF 

5,500000 

USED  FOB 

COVBB 

(LOAD 

CASE 

i ) 

OFF  AULT 

value 

OF 

2.570000 

usEn  fob 

SRABL 

(LOAD 

CASE 

1 1 

COHBjNfO  PASSIVE 

PRESSURE  VALUE 

OF  •! 0 ,55275 

USED  FOB 

LOAD 

CASE 

{**•**1*  t  •.  BASIC  UfTAfMIHG  ANALYSIS 

16|S6l2<1  ON  12/  I/BO 


•  BEGIN  STRfSS  ANALYSIS 


E*A**eie  1  ..  BASIC  NfTAtMM*.  »»LL  ANALYSIS 
16|ST|S«  ON  12/  1/BO 


•  BEGIN  STfM  SY»ESS  ANALYSIS 

l 


S*»f  AN  tT  A  ofSTANfE  o  ABn  vf  THf  u  A*f.. 

.................  SI  C  Y  I  ON  PWpPfBTIES  AT  UEVATICin  TS.1T 


“0“, 

CO“P.  TACf 

pve  bail 

fEYfrTrvf  HEINMTRCING 

TE  NS  I  nN 

SIGN 

■IOTm.  in. 

OEPTh  IN. 

OEpT«,  IN.  AMfA,  SO  In 

EACE 

H 

J 

♦ 

12,00 

1  V.4P 

1  4.BB 

O.TB 

HE  E  L 

• 

12.00 

1  T  .  4  B 

14, BB 

0  ,  TO 

T  PE 

m  m  m 

SHfAW  ANALYSIS 

AT  f LE  V  AT  JON  TS.  1  T  f ♦ 

v  EBO* 

TCP  PuSwfD 

Tt'nABL 

Tn*  )  •  •• 

loai 

V 

N  fCO“P  «) 

w 

UNIT  Sheas  allO«aBlE 

*C IS1B.TT 

CASf 

IB  /  SLICE 

IB  /  SI  ICE 

LH.rT/Si  Iff 

S  V  Bfc  SS 

PJ!  unit 

STHESS 

POOvISIPN 

1 

22V?  ,  S 

luv?*. 

20 , 2nT 

NO, 

BUI 

h.v.u.s 

*>P»fNT  »T  TmE  H4S1 

•  • 

-0M, 

CC“P,  EaCE 

ovf ball 

TfNSIPN 

SIGN 

•IOTM,  IN. 

nfPTN 

nf ®Tm,  IN.  abea,  so  in 

EACE 

M 

J 

•  ••to 

♦ 

12.00 

IB, 00 

to • « 

t  s.*n 

O.V« 

HE  El 

0,241 

o  ,  B  1  B 

• 

12.00 

I  ",  00 

is. so 

0  ,TS 

TO! 

o,2ul 

0  ,  B  I  B 

»lf  « 

jPf  A  n  A  i  Y  5  I  S  AT  ElEyation 

Ju , 00  ( ♦  » 

■  T  E  N  S  T  p 

*•  at  h{ el  1 

l  n** 

n  (cn-P*«i 

M 

fr  » S 

CASE 

L  B  /  SLITE 

LB-fT/SL ICE 

PST  PST 

1 

1  . 

l«»2?v. 

Th  A .  IBTfc?, 
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tXAMPlF  t  ••  BASIC  RETAINING  MALI  ANALYSIS 
l*f§8|?l  ON  12/  l/AO 


»  HE  G I N  TOt  STRESS  ANALYSIS 


SHEAR  AT  a  nlSTANf*  o  FROM  THf  ST*-.. 

•  ••*  ANALYSIS  *  I Th I N  l.fnoT  Of  |NO  of  TOf  IS  MEANINGLESS  «••• 


MOMENT 

AT  T  mE  STtM  (POINT  2) 

•  • 

(  1,999  FEET 
»F iNf OWCING 

MOK. 

COMP,  FACE 

OVERALL 

EFFECTIVE 

TENSION 

SIGN 

■IOTN,  IN, 

Of PTn  IN, 

DEPTH,  IN, 

AREA,  SQ  IN 

FACE 

«  j 

♦ 

12.00 

18,00 

18.80 

0,79 

TOP 

0,2«J  0.919 

• 

12.00 

18,00 

19.80 

0,79 

ROTT 

0.280  0,917 

f  Lf  *UR£  ANALYSIS 

AT  X  ■  .0,00)  (  1,899 

FROM  fND  Of  TOF)  (♦  M 

■  TENSION  IN  TOP) 

LOAO 

N  (COmPp«)  «• 

FC 

f  S 

CASE 

L  8  /  SLICE  L8-FT/SLICF 

AS  I 

8  S  f 

•  •  •  • 

t 

8.  -UJUU. 

180, 

9989, 
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EXAMPLE  t  ••  BASIC  RETAINING  mall  Analysis 
1 6 1 58 1 45  ON  1  2/  1/60 


4 

•  BEGIN  HEEL  STRESS  ANALYSIS 

* 


SMEAR  AND  MOMENT  AT  TME  STEM.. 


.....  SECTION  PROPERTIES  AT  *  ■  1.S01  <  7,499  FEET  FROM  END  OF  MEEL)  .... 

MOM,  COMP,  p*CE  OVERALL  EFFECTIVE  REINFORCING  TENSION 

SIGN  mIOTM,  IN,  DEFTn  IN,  DEPTH,  IN,  AREA,  SQ  IN  FACE  A  J 


♦  12,00  18,00  IS, SO  0 , TO  TOP  0,2*1  0.919 

•  12.00  18,00  14,50  O.TR  BOTT  0,250  0.R1? 

...  SMEAR  ANALYSIS  AT  X  *  1,501  (  7.499  FROM  END  OF  HEEL)  (AV  *  EnD  OOmN)  ... 

LOAD  V  N  (COMP  4 )  M  UNIT  SMEAR  ALLOHABLE  ACI11B.TT 
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(»M  •  TENSION  IN  TOP) 

LOAD 
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4 

4  MODULE  mA  COMPLETE 

4 


4 

4  UPDATE  FIlE  RESET 

4 

COmmano  ENTpREOi 
END 
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NOTES  TO  EXPLAIN  SPECIAL  PRINTOUT  THAT  NIGHT  BE  IN  THIS  ElLt»» 
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a  "memory  fault  at  ,,,«  message  probably  means  that  needed  data  is  undefined, 
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NAME  EXAmPl€  2  ■■  HA5IC  »ET  <Ul  DESIGN 


COMMAND  EnTeREDi 
3SMC  0  150.0  100,0 

COmmano  EnTe«EO| 

SST  0  100.0 

COmmano  EnTeREDi 

SSEE  2,0  0,8  100,0  102,0  10.0  l«2,fl  t%0.0  10,0  100,0 
COMMAND  EnTeREDi 

SPEJ  20,0  0.0  120.0  20,0  0.0  2800.0  «000,0  2500,0  <1000, 

COMMAND  EnTeREDi 

8Pmi  o  JO.O  0.0  12S.0  C  0,0  C  0 

COMMAND  EnTeREDi 
SEEP  n  1 , 0  1U2.0 

not  Enough  v*LUES  entered  in  data  lTST  •  seep 
T9AIL1NG  VALUES  set  to  *c* 


command  EnTf»ED| 

SCmV  o  0,0  0.0  0,0  200,0  100.0  2.0 

COMMAND  ENTEREOl 

"ID  182.8  c  0.JJ1  C  C  10.0 


COMMAND  ENTEREOl 

Ml DB  5.0  15.0  0,0  0,0 


COMMAND  ENTe»EO| 

MUDS  12,0  0,0  0,0  0,0  C 

COMMAND  EnTE»ED| 

«10T  1JJ.5  t IB , 5  D  0,0 

COMMAND  EnTeREDi 
CND  C  P  D  0 

COMMAND  EnTeREDi 

CNmD  0  D  0  0  o 

command  EnTeREDi 

CSTB  0,0  0,2222?  o.o  o.o  <\ 


150,0 
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COMMAND  fNTfRfDi 

CSTC  S.SHlS  <l.<l<iu«0  0.0 


COMMAND  ENTfRfni 

CST£  O.IJRfcJ  0,0  0.0 

NOT  Enough  VALUES  ENTERED  In  data  i  1ST  •  CSTE 
TRAILING  V  A  i  iJES  SET  TO  *C* 

command  E  NTf RE  0 1 
UROATE 

• 

*  UPOATE  Ell E  RESET 

f 


COMMAND  E  nTE  RE  0 | 


COMMAND  ENTfREOl 
RUN  ED 


14-39 


EAAMPLE  i  ■«  BASIC  RET  WALL  DESIGN 
I  fc  jS  j  i  1  on  n/?fe/ftn 


BEGIN  MODULE  ED 


UBR  to,  WARN  I NG ,  VARIABLE  ElSPT  UnOEMNED, 

REE  P  RaTJO  will  BE  CALCULATED  WITHOUT  SmEET  PILE  CUTOFF, 
,UBR  ED,  WARNING,  VARIABLE  ORPIN  UNDEFINED, 

ME E T  PILE  TIP  ELFVATION  MILL  NOT  BE  CALCULATED. 


PROGRAM  was  UNABLE  TO  DESIGN  WALL  "ITmIN 
•  THEi  DESIGN  SLIMITS  SPECIFIED 

AN  ANALYSIS  0 t  TME  last  try  AT  A  DESIGN 
WITHIN  TME  SPECIFIED  LIMITS  ECtlOwSt 


BASE  OESCPIPTIDNi 


OATA 

lowest 

BETwEfN 

tMf  Lr«ITS 

name 

VAL  Uf 

LOwfR 

UPPER 

DESCRIPTION 

! 

btei 

I3S.S0 

131.50 

13A.50 

EiEV,  0 E  bottom  of  toe  end 

i 

»w 

15.00 

5.00 

15.00 

BASE  w  I DTM 

BS 

o’. 

0. 

0. 

BASE  SLOPE,  *  VERT.  TO  1  M0»I?. 

i 

DKf  Y 

0. 

0. 

0. 

KEY  LENGTH  BELOw  BASE 

*  BEGIN  MODULE  EA 


The  following  report  file  sections  are  similar  in  content,  with 
different  numbers,  to  those  for  Example  1.  They  are  not  shown  in 
this  user's  guide  but  are  shown  in  the  program  validation  report. 

Data  check  for  Module  FA 

Data  check  for  Active  Earth  Pressures 

Overturning  Computation 

Sliding  Computation 

• 

•  E»IT  MODULE  EA 

CREEP  RATIO  CALCULATED  wITmouT  SHEET  PILE  CUTOEE  ■  6, 

« 

•  UPDATE  PILE  RESET 

• 

Command  EnTeRIDi 
ML  OB  9.0  50.0  S  S 

COMMAND  EnTeREOi 
RUN  ED 
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i 


XAMPLI  2  *«  8ASIC  BIT  bill  DESIGN 
16|5<U2<1  ON  11/26/80 


•  BEGIN  MpOULE  10 

« 

SURB  FO,  WARNING,  VARIABLE  ILSBT  |)nDE  F  1  NE  D. 

CREEP  BA  T 1 0  WILL  81  CPLCl'L  A  T 1 0  "ITnOUT  SmEET  PRE  CUTOFF, 
SU8R  FO ,  WARWING#  VARIABLE  CRMIN  UNDEFINED, 

8w|| T  PILE  TIP  FLIVATION  WILL  NOT  RE  CALCULATED, 

FOUNDATION  STABILITY  Design  Summary.. 


BASE  DESCRIPTION! 


OATA 

LOWEST 

BEWEN  The  LIMITS 

ITEM 

NAME 

COST 

value 

LOWER 

UPPER 

DESCRIPTION 

BTf  1 

1 18.00 

O 

i r 

158,50 

ELEV,  OF  BOTTOM  OF  TOE  ENO 

S« 

18.50 

5.00 

50.00 

BASE  wIDTM 

B3 

0. 

o. 

0. 

BASE  SLOPE,  »  VERT.  TO  1  mqKi;, 

DKEV 

0. 

0. 

0. 

•*E V  LENGTH  BELOW  BASE 

«  BEGIN  wpni,LF  FA 

« 


The  following  report  file  sections  are  similar  in  content,  with 
different  numbers,  to  those  for  Example  1.  They  are  not  shown  in  this 
user's  guide  but  are  shown  in  the  program  validation  report. 

Data  check  for  Module  FA 

Data  check  for  Active  Earth  Pressures 

Overturning  Computation 

Sliding  Computation 


a 


4  UPDATE  FILE  RESET 


COMMAND  ENTERED: 
RUN  WD 


t»A«PLl  f  BASIC  »»T  "ALL  DESIGN 
I r,  <ii  o  on  m /?*/(*(> 

•  BEGIN  OaTa  C“EC*  FOR  “OOU U  "0 

« 

CO“PlFTE  T“f  TRIAL  »*LL  Of  SC  »  t RT  I  ON  I 


Of  PAUL  T 

VALUE 

OF 

n. 

USE  0 

FOP 

paser 

(LOAD 

CASE 

1 1 

DEFAULT 

VALuE 

OF 

i?,ooooo 

USE  0 

F0» 

T  S  T  T 

(LOAD 

CASE 

1 ) 

OfF  AUl T 

value 

OF 

lP.oonno 

USE  0 

FO« 

(OEM 

(1  OAO 

case 

1 1 

OE*  *ULT 

VAL(  E 

OF 

1 00, nono 

USE  0 

FOR 

TS? 

f  L  OAO 

CASf 

1 1 

OfFAULT 

VALUE 

OF 

i P.ooono 

USEO 

F  C1R 

HEFLT? 

(LOA0 

CASE 

1 1 

OEFAULT 

VALuE 

OF 

0 

USE  0 

F  0» 

p  F  l  a  r. 

(LOAO 

case 

1 1 

OFF  AULT 

VALuE 

OF 

l.onnoon 

USE  o 

For 

PA  TF 

a  OAO 

CASE 

1 1 

W  C*UCnL*TfD  TO  PE  6.I6RT 

«Tth  p*$c  r»oius  ("«ASfR".  o.o  for  rectangular)  *  o,  rffr, 

TOE  END  OF  B»SE  UMT  *!0T“  ■  1,0000  FT,  ANO 

“EEL  END  OF  BASE  Wit  MOTh  a  1  ,  0000  FT, 

(BASIC  “ORMNG  POTnT  is  1,0  FT,  Mofl. 

LOhEST  CONCRETE  ■  llR.no  FT,,  »T  heel  END  OF  rase 

OfFAUlT  VAlliE  or  It  OREO  FOR  “A»BAR  (LOAO  CASE  11 

9RAMN  CALCULATED  TO  RE  J.OSOn 

-A*I“II“  STEFL  *°E  *  PE  R  FOOT,  CAL  Cm  *Tgn  FROM 
“0,  11  PAHS  (HAKRAPl  at  1 ,A6  INCHES  (3P*“lN), 

IS  9. 1  IS  so,  IN.  /  FT. 

..........  PRESSURE  OATa  VERIFICATION  F0»  LOAO  CASE  1  ...*•••*• 

Fh  TOP  Calculated  TO  PE  lu^.on 

FOR  L  OAO  CASE  1 

*  NPPO  IS  1 


OEFAULT 

VALUE 

OP 

1 ,000000 

l»s*0 

f  PR 

aosf  an 

f r  tc a  T  jo* 

u  oao 

case 

1  1 

OFF  AULT 

VALUE 

OF 

inoo.noo 

USEO 

FOR 

♦  PCON 

(LOAD 

C*8E 

1  1 

OFFAULT 

value 

OF 

n,*90 onnne  OP 

USEO 

F  OP 

ejtl 

f  L  n*0 

r  ase 

1  1 

OFF  AULT 

VALuE 

OF 

B, 190000 

USEO 

FOR 

RATION 

a  oao 

CASE 

I  ) 

coordinates  or  corners  or  »all  cross. stnto^ 


X.f OPROINaTES  ARE  ♦  Tn.ABP  NEEL  rfiO»  HASIC  »OB*ING  POINT  (H»P) 
V  .f OORP  I N  A  T  E  S  ARE  ELEVATIONS 


PT. 

X 

Y 

description  nr  point 

I 

0. 

IS?,S000 

BASIC  «0R* INS  point  •  TPE.SIDE  Or  StEn  TOP 

2 

n. 

1 JR.SnoO 

r p t ton  p>  toe. sine  eace  or  stir 

(AT 

TSI  ) 

J 

«. 

1 JR.SOOO 

RET-EEN  T 8 1  ANO  TS2,  ON  TOP  PACE 

or 

TOE 

II 

•6 • 1 66 * 

1 JR, 5000 

top  or  TofNT  ■  at  outer  eno  or  t*2 

5 

•6 , 1 fe*T 

1 ss.oooo 

TPf  ENO  or  BASE  ■  AT  RT|| 

1  0 

12.HJ» 

1 J8.0000 

HfEL  ENO  or  RASE 

1 1 

12.JJJJ 

1  JR, soon 

top  or  nr e L t 2  •  top  nr  outer  end 

or 

HEEL 

1? 

1  .RSRR 

1  JR , SO  0  0 

rot  ton  nr  meel.sioe  pace  nr  ste* 

1 1 

i , none 

152, Soon 

ROTT0N  or  HEEl.SIOf  TOP  P*NE|.  0E 

STtM 

t« 

1 ,0000 

152,5000 

Tnp  or  weh.sioe  pace  or  ste* 

IS 

i  i  .sjjj 

1 18,0000 

rotto“  or  cuTorr  .all  under  *ev 

oeeault 

VALUE 

or 

o, jsonoon 

USED 

FOR 

RATtor 

(LOAD 

CASE 

1  ) 

nerAULT 

value 

or 

20000.00 

USED 

FOR 

estl“« 

(LOAD 

CASE 

!  ) 

Oe’r  ault 

Value 

or 

J.SOOOOO 

USED 

FOR 

COvnS 

(LOAD 

CASE 

1  ) 

oeeault 

Value 

or 

J.Sononn 

USED 

FOR 

CPVTS 

(LOAD 

CASE 

1  ) 

OEPAULT 

value 

or 

J.SOOOOO 

USED 

FOP 

COVTB 

ft  DAD 

C*SE 

t  ) 

f»erAui.T 

value 

or 

r.Sooooo 

usrn 

FOR 

COVBH 

(l  HAD 

CASE 

1  ) 

oeeault 

value 

or 

2. JTSOOO 

user 

FOR 

JPARL 

(LOAD 

CASE 

1  ) 

COMBINED 

PASSIVE 

PRESSURE  VAl uf 

or  o 

user  roR 

LOAD 

CASt 
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Fxa*PiF  ?  9w  RASTr  ftFT  -All  HFSK.k 

\  1 1  a  i  1  *>k  n  /?h/«n 


«  alU^atf  m£  T  mOP)  f*sr')  DMT&N 


T«F  AMOVF  Tim  1  f’F  X.  V  .f-n-jen  j  ►  A  7 1  s  Tnfc  An|.l.r'*W,  tAHlF  M 

LISTS  p>FSC°?mF  W  -All  iSS-i-f  '  Ffc  W  ^  >  SIC.*-  AML^TS  FftfF  MPMF 

T  F  TMf  FI\A  I  M-F^St'^S  Th^  Hi  7  in  ftF  s  «$T AST  !  Al l  v  ry^FWFv^ 

v n t :  *Af  i»4M  t ^  uia  *  n  o  i  •  i  F  *’>  at, Ay*.  # 


•  l  A  F  *S 

1  *  ?  ,  S  *  «  ^ 

*[  4fi  ft  * 

1  a  #  s  o  f  «  r 

-l  a  -  ~f  F  s  T  ? 

1  a  '  «  r,  i ,  r 

*  L  A  «  «  f  L  A 


W 

h,  1 hh y 

ftS 

0 

h(4.  . 

r/lulh 

"i»F  * 

f\ 


-l  AS  T$t  7 

-  ShPM 
“  ,  A  1  ?  *  T  y  ft, 

•  t»f  ft  T  M 

1  \  ft  ,  r*  <••  *  ' 

•  --.  Tmis4. 

1  a  ^  r  n  *  *  * 


7  S~ 


1  >*  ,  l 


7- tvS 
1  ?  t  0  P  *  r  r. 


9 

9  MA  M  \  '>4S*r,‘. 


STt? 


-FUt' 


*  *  F_  V 


7  S  T  M 

*  7  ,  S  P:  7  *  Q 


TS^ 

i  ^^"rr 


-Ml* 

l\»7Mf» 

ft  A  S  f  *  ( l  I ST*-l 

0  # 


ft  N  ▼  X 

J ,  r  o  o  n  p  c 

M  ^  t  l’  M 


9  t  r».  4\'  !^r»FASF  TmJC«\ASS  AS  N.f  F  pA  '  pw  S«»aO 


i  U  F  r,  T  *  s  7  ►  *  "  F  s  1  r.  ‘ 

9 

p  7  ft  A  J  s.  A  #  r  A  *. n  p.CftF  ASF  T  ►*  T  C  "  F  SS  AS  ‘FfPM  F  r  ft  S^F  A  ft 

9 

•  -Mi 


p  t  ftfr*»F#  r*  a  *-  p“  T*-rftfASf  T-rr*sFs*  as  a-mm*  fn«  Snf  ib 


r-A  7  A 

5. 


h  U  ) 


M  i  T  P 


TS' 

I  ?  Ju* 
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«  resign  sn““*RV 


*1* 

E  TS 

1S?.SPfiO 

T»2 

B  , I bBRb  f 

STB 

fl.iiiiiJS 

1 1 ,?«?St 

*L*« 

H  . 

l r .SnonO 

F»S 

o. 

rase  p 

p. 

fLlST»*L8R) 

-felt? 

1 R, ppppp 

Hf  tl  * 

1  1 

r£ElT| 

! R , OfiflOP 

•  Ik* 

«Fl  AC, 

n 

P«F  V 

0. 

»*F  T 

0. 

flu  TF 

J.rtonnoO 

*ns 

TSTT 

i<*,i'o(ino 

t-SRPH 

, Run  1 9?  f  E .0  I 

T  SR 

o. 

TstR 

1 S.PS22S 

MJTPR 

o. 

hSTPR 

0, 

*1  A  T 

b*e  1 

1 JR.onnn 

TOfPT 

1  R  ,  0  0  0  0  0 

IS? 

i on.oppo 

T.l 

o. 

ESI 

IQPtOOOD 

•  •  •  • 

T  M  I  N  0 

1 R.flOOPO 

Tmjrs 

1  ? ,  o  n  n  o  n 

cippouates  nr  cobnebs  nif  »au  cross. sE r.t ins 
j.ronpoiK^Tfs  id)  «  to. tor.  h)h  fBo.  basic  -poking  point  (r»fm 

T-pOORP  1 1  iTf  S  AUt  fl_EVAT10\5 

»t,  t  v  cesc«Ipiipn  of  ppint 

I  0,  1S?,*nO«  R»S1C  »OW«t*.&  pt'I“T  .  TpE-SlDE  of  s'f  ^Cp 

?  o,  ISS.Sf’At'  ROT  T  G M  OF  TpF.SlOE  r»cf  OF  SU-  f*T  Tsi) 

J  o,  JSS.SniVi  RFT.fFN  TS1  AND  TS?,  pN  TPP  FACE  n*  TPE 

U  .r.'brT  )S<),Nnpn  TnD  PF  T  Pf  m  T  ■  AT  C'ltJO  END  P»  T»? 

*>  .R.IbRT  n»,flOflO  TO)  ENP  OF  RASE  «  AT  ATH 

ir  I?,  nn  1JA,  POPP  -Ffl.  EbO  pf  rase 

II  1J.SSU  nS,S''(ld  TPW  OF  xtHI?  «  TOP  0*  poT^O  END  PF  •- 1 E  l 

I?  1  .  T'  0 1  A  ISO.S'il'P  AfiTTP**  PF  KFfi.*S!nE  FACE  OF  SKT 

M  l.pppp  lS?,SrtOti  HPTTp.  OF  HfEi-SIOE  Tpp  PANEL  D>  Sit** 

i u  ,,i'ppp  ir?,sppp  of  -efi.sjpe  face  of  ste** 

IS  1SA.PCPP  UPTTO*'  OF  C'TPFF  >|L1  UNDER  «Et 


i  4—4  ) 


Twf  SflMfnPftMC.  T  N  Tmf  FOl  L  G*  T  NG  TABL6  S*  t t  SF  IF  S  STRFNGTh  »NOi 
E“  1U0.?.?103  •“  I  *“  T  **  #F(luIBf“fXt5  (.125  PERCENT  OF  »PE*  IN  E*C"  F*Cf) 


TFHLE  OF  STFH  V»U<FS  S  T  F  m  ,  SO.  IN.  /  FI 


M 

FLE  V. 

»S7LST (X ) 

ASTI.  S w  (  M  ,  1  1 

ASH  S*f«, 

1 

152. So 

0,101 

0.101 

****** 

2 

151 .50 

0,101 

0,101 

****** 

5 

1 50 ,5o 

0.105 

0,105 

****** 

U 

1US.5" 

0  ,  1  0(t 

0  ,  1  0(1 

****** 

5 

1 ue.Sn 

0.105 

0.105 

****** 

6 

1 u7,5o 

0,188 

0.100 

****** 

7 

1 «6 ,S8 

0.100 

8,188 

****** 

8 

l«5,Sfl 

0,109 

0,109 

*****  ft 

9 

1«u,Sn 

0,190 

0,190 

****** 

1  n 

tuJ.Sn 

0.191 

0,197 

****** 

i  l 

1 «2,5o 

0,195 

0,500 

****** 

t2 

i  «  !  .So 

0,19(1 

0  ,  U«9 

****** 

1 5 

1  n  n ,  5  n 

0.190 

0 ,8?<i 

****** 

1  <J 

iie.Sn 

0,198 

o .  029 

****** 

TaRU  Hf  gTfH.  VALUfrS  I 
( »  s  1  AT  F  K  H  OF  TOE  ) 

N  H»St ,  SO. 

IN.  /  FI. 

M 

o  I S  t 

ISTtBT (X, 1 ) 

iSTl HT  f x, ? ) 

A  s  T[  HR  (H 

l 

0  # 

0,270 

****** 

0,270 

2 

1  .00 

0,270 

****** 

0,270 

1 

2.00 

0,270 

****** 

0,270 

a 

5.00 

0.270 

****** 

0,270 

5 

U.oo 

0,270 

****** 

0.270 

8 

5.00 

0.270 

****** 

0,270 

7 

0.00 

0 ,270 

****** 

0,590 

B 

7.0fl 

****** 

9 

e.Oo 

0.270 

****** 

0.270 

1  0 

R.Oo 

0,270 

****** 

0,270 

1 1 

10.00 

0.270 

****** 

0,270 

1? 

1  1  .Ofl 

0.270 

****** 

0,270 

1 1 

12. OO 

0.270 

****** 

0,270 

I  U 

15.00 

0.270 

****** 

0,270 

15 

l«.Oo 

0,270 

****** 

0,270 

1  6 

15.00 

0.270 

****** 

0,270 

1  7 

Ife.Ofl 

0.270 

****** 

0.270 

10 

17.00 

0,270 

****** 

0,270 

1  9 

1  " .  0  0 

0,270 

****** 

0,270 

»Sn.SHf“,  5  1 


*S 


100(“,2)  »S 


L  H9  ( 


1) 


A  S  7  (.  0  •  0,000  SO  IN  /  FT 


******  «  « : i*^F n** 


0 

i  UPHATF  f Jit  PfSF  T 


CO“«ANn  EnTfHFDi 
E  no 
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EXAMPLE  3:  ANALYSIS  OF  A  BASIC  FLOODWALL 


Floodwall  Example  1  i  Analysis,  Basic  ’.Vail)  A  . 

The  objective  of  this  example  is  to  demons/rate  stability  and 
member  analysis  of  a  basic  floodwall.  Thai  example  is  the 
same  wall  for  the  floodwall  hand  computation  example.  Data 
will  be  in  a  Command-Data  file  named  FW IgXfr ,  Program  control 
will  be  interactive  at  the  time-share-terminal. 

1  Q  |i 

“i  si  i  nu  —  io 

EL  +65.0  ( ETS  =  65 )  \ V7  Loading  1  (ELWh'  =  65, 


EL  +65.0  ( ETS  =  65) 

Basic  Working  Point''"* 


Vertical  Stem  Face 
( TSB  =  0) 


HSBPB* 


Loading  2  (  ELWH  =  6_2  ; 

No  Top  Panel 
( HSTPH  =  0 .  HSTPB  =  0} 


(EsJfw(LC)  =  50) 

Level  Surface  (SST=100; 


12.00 


(ESHW(LC)  =  50) 


EL.  50.0  \-+  »  ( ELWT  =  50) 


No  Inter  Panel 
( TWl =  0 ,  TSl  =  1001 


( TOEHT  =  13" 


TS2  -  24-. O 


Level  Surface  ;HS3  =  100: 


Earth  Crack  - 

( KRACK  =  1 ) 

C-flo-.i  to;- 1  >  '  J 


HEELT1  -- 


Zb.O  ft 


Stem  Ratio  ( STR* )  1 

No  ivev 
DKEV  = 

Soils  Design  Data  (SPE3) 

<?5=  125  lb./cf  ( GAMAS3  =  12  5) 

9  =  15°  ( PH  13  =  15) 

C  =  400  lb/sf  ( C0H3  =  400) 

Angle  sliding  friction  on  concrete =  15°( PHI  5 
Adhesive  strength  against  concrete =  400  lb  s 
( ADHS3 = 400) 


'To  be  calculated  by  program  -  input  value  of  C  in  data. 
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EL  65 


fc  -  3000  PS  I 

fc  -  0.35  fc  =  1050  PSI  (FOR  HYDRAULIC  STRUCTURES) 
fy  =  40,000  PSI 

f  =  20,000  PSI  (FOR  K'tUKAULIC  STRUCTURES) 


WALL  REINFORCEMENT 


2-3 


XJ/rHj  Ppe yAXATicN 
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2000 

SSHt 
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0  0  1 00 

0 

20X0 
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0  *5 

0  0  100 

0 

5000 

SET  3 

t  5 

0  400  0 

1  25 

0  15  0  400  0 

5010 

SET  P 
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50  0  65 

0 

5  020 

SI  EP 
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50  0  62 

0 

4000 

HI  A 

AS  C 

f<  25 

C 

4010 

Wl  AD 

2*j 

0  20  0 

26  0 

0  0 

4020 

Wl  AH 

18 

0  C  2 1 

0 

4  O'M) 

Wl  AS 

IB 

0  0  0 

30  0 

0  0  0  0  C 

4040 

Wl  A  1 

4.5 

0  IDO 

24  0 

0  0  100  0 

'  >000 

5 1 1  S 

1 

0  31  1 

0  44 

•‘010 

SIT  S 

1  1 

0  44  1 

1  .  00 

•‘020 

SI  1  S 

15 

l.  1 

2  00 

•■>  1  00 

V,  1 1  P 

1 

1  0  44 

1  1 

00 

‘ » 1  1 0 

ST  l  D 

6 

1  S 

1  2 

00 

r‘.:*oo 

MID 

26 

,1  0  60 

1  0 

44 

1  .'."1  0 

S 1 1  h 

1  A 

1  1  20 

1 

S 

A  000 

UPDATE 

TIME-SHARING  TERMINAL  INPUT  AND  OUTPUT 

♦RUN  WE:.SL.  IB/TWDA,  R 

12/01/80  11  855 


PROGRAM  TUDA  --  713-F3-R0  027 
T-UALL  OESIGN/ANAL YSIS 
RET.  1  0  AUG  80 

<  RESPOND  WITH  ?  FOR  ANY  HELP) 

ENTER  UPDATE  FILE  NAME  <7  CHAR  MAX) 
7EX3UPH 


FOR  REPORT  FIIF, 

ENTER  NAME  TO  PE  USED  ON  REPORT  FIIF  I  DENT  CARD,  12  CHAR  MAX 
'M  I  WAITES 

ENTER  YOUR  MACON  ACCOUNT  NUMPER 


INTER  NAME  OF  COMMAND-DATA  FILE  OR 

INTER  A  CARRIAGE  RETURN  IF  COMMANDS  ARE  TO  BE  ENTERED  INTERACT  I VE  I  Y 
■T  X3HATA 

PROCESSING  DATA  FIIF 


NOT  ENOUGH  VALUES  FNTERED  IN 
TRAIl ING  VALUES  SFT  TO  C' 

NOT  ENOUGH  VAl  TIES  FNTERED  IN 
TRAIT ING  VALUES  SET  TO  C' 

NOT  ENOUGH  VALUES  ENTERED  IN 
TRAILING  VALUES  SET  TO  'C' 


DATA  T  1ST  -  SFE  3 

DATA  l  1ST  SET  P 

DATA  l  1ST  SEEP 

1  4- Vt 


* 

4  UPDATE  FILE  RESFT 

4 

4 

4  DATA  FILE'  PROCESSING  DONE 

I 

4  RETURN  TO  INTERACTIVE  INPUT 
4 

COMMAND 
7RUN  FA 


THE  RESULTANT  RATIO  =  0  ?4?0.  FOR  LOAD  CASE  1 


THE  RESULTANT  RATIO  =  0  36?f..  FOR  LOAD  CASE  2 


FINAL  FACTOR  OF  SAFFTY  AGAINST  SLIDING  =  1  73.  FOR  LOAD  CASE  1 

BY  ALLOWABLE  STRENGTH  METHOD 

C  '  -=C./FS  +  2C  '  T  ANF'H  I  '  =  T  ANF'H  I  /f  S 


F INAL  FACTOR  OF  SAFETY  AGAINST  SI IDING  =  2  69,  FOR  LOAD  CASE 

BY  ALL  OWABLE  STRENGTH  METHOD 

C  '  =C/FS  +  2C  '  T  ANF'H  I  '  =  T  ANF'HI  /F  S 


TOTAL  CONCRETE  VOLUME  -  81  82  (CU  FT  /  IF).  FOR  LOAD  CASF  1 


TOTAL  CONCRETE  VOLUME  n  81  82  ( CU  FT  /  LF),  FOR  LOAD  CASE  2 

ENTER  1  TO  SEE  PLOTS  OF  THE  DATA  AND  ANALYSES 

(MAKE  HARD  COF'Y  BETOR'E  CARRIAGE  RETURN) 

(NOTE  DO  NOT  ENTER  1  IF  YOU  ARE  GOING  TO  RUN  MQDULF  WD  ) 

OR  0  TO  OMIT  THE  PLOTS 

70 

I 

I  UPDATE  FILE  RESF  T 

I 


I 

>  COMMAND-DA TA  PHASE  ENTERED 

I 

COMMAND 

''RUN  WO 

I 

I  BEGIN  MODULE  WA 

I 

I  N  TER  1  10  SEE  A  TABLE  Or  X  AND  Y  CORNER  COORDINATES 
OR  C  TO  CONTINUE  WITHOUT  SEEING  THE  TABLE 
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10  GE  T  DEFAULT  VALUE  TOR  *  I F  E  M  ’  .  ANSWER  NEXT  QUESTION  WITH  A  CARRIAGE  RETURN 

M*  IFFh  IS  NOT  riEFINEH,  SO  YOU  MUST 
ENTER  0  TO  USE  LOAD  CASES  AS-IS 

OR  1  TO  ALSO  USE  FN  ALTERNATE  SPECIAL  LOADINGS 

(A  CARRIAGE  RETURN  WILL  INSERT  THIS  DEFAULT 
VALUE  OF  1) 

OR  V  FOR  MORE  INFORMATION 

OR  C  TO  CONTINUE  DATA  CHECK  WITHOUT  COMPUTATIONS 
OR  *  TO  ABORT  THE  MODULE 

v 

DEFAULT  VALUE  OF  1  lISFTi 

I 

I  RFGIN  STRESS  ANALYSIS 

I 


I  N I F  R  T  TO  GET  THE  ANALYSIS  RESULTS  AT  YllllR  TERMINAL 
OR  R  TO  PUT  f HEM  IN  THE  REPORT  FILE 
OR  D  TO  PUT  THEM  DOTH  PLACES 

■'K 


INTER  THL  LOAD  CASE  NUMBER  YOU  WANT  ANALYZED 

OR  A  ZERO  FOR  ALL  LOAD  CASES  IN  DATA  LIST  -CASE" 
OR  *  TO  STOP  THE  MODUL  E 

■> O 


I 

>  Lit  GIN  STEM  STRESS  ANALYSIS 

I 

ST l EC  I  1YPE  C,  S.  OR  F  ANALYSIS  FOR  STEM  <0R  N,  R.  OR  *) 

STEM  ANALYSIS  lOMPlFTF  TO  DASE 

surer  type  c.  s.  or  f  analysis  for  stem  'or  n,  r.  or  *> 

'N 

I 

»  BEGIN  IOE  STRESS  ANALYSIS 

I 

SFIEIT  TYPF  C.  S.  OR  F  ANALYSIS  FOR  TOE  (OR  N.  R.  OR  *) 

•'<: 

IOE  ANALYSIS  COMPLETE  TO  ST  F  M 

SELECT  TYFE  C,  S,  OR  F  ANALYSIS  FOR  TOE  (OR  ’> .  N,  R,  OR  *> 

'N 
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I 

I  BEGIN  HEEL  STRESS  ANALYSIS 

I 


SELECT  TYPE  C,  S,  OR  E  ANAl  YSIS  f  OR  HEEl  (OR  ?,  N.  R.  OR  *) 
VN 


I 

I  MODUl  E  UA  COMPLETE 

I 

t 

I  UPDATE  rilE  RESET 

I 


I 

I  COMMAND- DATA  PHASE  ENTERED 

I 

COMMAND 

VEND 

ENTER  5  TO  SEND  REPORT  TO  ADPC  TERMINAL 
OR  0  TO  SAGE  IT  AS  A  PERMANENT  FILE 
OR  1  TO  DETACH  (DESTROY)  IT  — 

75 

f.  NTER  YOUR  ADP  CENTER  TERMINAL  MACON  STATION  CODE 

7RO 

SNUMB  #  72T/OA 


uour  update  fj]e  for  future  restart  is  named  EX3UPD 
stop  OK  (release  unneeded  files) 

* 


The  report  file  for  Example  3  is  similar  in  form  and  messages  to 
that  for  Example  1  and  is  not  shown  in  this  user's  guide.  It  is  shown 
in  the  program  validation  report. 
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py. 
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h 
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-A 
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a 

C 

c  c 

sir 
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<c 

C 

c 

*» 

<-v  C/iS 
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C 
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A 
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5/*i  <CoS> cnee  <£  f  *}£>/<-  y  s  *3/33  3 
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p/e  /■»  $/<-/=  t/e/’ 
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JFu7cc  D/r/t  i/str 


/so-Je  J/i  c/;fr  ('(../s'  /he  Js/A  i)  l4~  J O  £  Z^'ero  Sj/( 

3>  <  t/rserjJ'c/  in  p?r>*n,ns  <C. /■  /  £  7.  'L  2  . 
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TIME-SHARING  TERMINAL  INPUT  AND  OUTPUT: 


♦  RIJN  WF  St  iJH/  tUriA,K 

17/01/80  17  .<08 


PROGRAM  TUPA  --  713-E3-R0  077 
TUALl  PE  SIGN/ANAL  YSIS 
REl  1  0  AUG  £10 

(RESPOND  WIIH  FUR  ANY  HEIR) 

INTER  UPDATE  FILE  NAME  <7  EHAR  MAX) 
>\  X4UI  M 


FOR  REPORT  Fill. 

I  NTER  NAMF  TCI  81  LISFP  ON  REPORT  FILF  IMENI  EARD,  17  CHAR  MAX 
VM  I  WAITE 

ENTER  YOUR  MAEON  ACCOUNT  NUM8E K 


INTER  NAME  OF  COMMAND-  DATA  FILE  OR 

ENTER  A  CARRIAGE  RE  TORN  IE  COMMANDS  ARE  TO  81  f NTC RED  INTERACTIVE!  Y 


is  this  an  initiac  run  or  a  restart  of  a  previous  run-? 

ENTER  ' IN  I T  '  OR  'REST' 

COMMAND 

’’REST  exsufn 

I  At  I  DATA  RESET  FOR  FRESH  START  -# 

I  COMMON  DATA  RESET  FROM  RESTART  F II  F  EX3UEP  UPDATE  P  1 1  E  RESET  * 

COMMAND 

-'NAMT  I  XAMFT  T  A  HASTE  HOOD  UAH.  UF  MON 
COMMAND 

■'STT'  .T  S  r.  S  B  B  1500  0  1070  0  7500  0  7870  0  38  0 

COMMAND 
?UII.  AD  c 

NOT  ENOUGH  VALUES  ENTERED  IN  DATA  l  1ST  Ul A8 
TRAIL TNO  VALUES  SET  TO  'O' 

M#  WARNING  ♦##  DU  1  -  PW?  CAN  CAUSE  TROUBLE  WITH  Al I  OUAPl  F  BEARING  PRESSURE 


COMMAND 

■'Ul  AH  E 

NOT  FNOCIGH  VALUES  FNTFRED  IN  DATA  1IST  -  WLAH 
TRAIL ING  VALUES  PFT  TO  'C' 


COMMAND 
'WIAS  C 

NO  I  ENOUGH  VALUES  ENTERED  IN  DATA  l  1ST  -  ULAS 
TRAILING  VALUES  SET  10  ' L ' 

COMMAND 
'>UIL  A  i  i 

NUT  FNOUCiH  VALUES  FNTERE  M  IN  HA  I  A  I  ISI  Wl  A  I 
1  RAIL  ING  VALUES  SET  TO  ' G ' 

COMMAND 

7UI  IT  AT)  0  C  0  533 

NOT  FNOUUH  VALUES  ENTERED  IN  UA1A  LIST  -  UL  Li 
1RAIL ING  VALUES  SET  TO  '0' 

COMMAND 

•Ul  I'D  IT)  O  30  O  0  0  0  0 

COMMAND 

"'Ul  ITT  3V  0  AT  0  U  0  0 

COMMAND 

'CNU  II  1 1  II  0 
COMMAND 

•'CNWIi  I)  IT  1 1  1 1  0 

COMMAND 

VCSTC  3  333.53  4  44444  O  0 

COMMAND 
■'Ul  UA  I  f 

I 

I  UPDATE  FILE  RE  Rf  T 

I 


COMMAND 
'/RUN  Hi 

• 

I  ELGIN  MOHUI  I  (  D 

I 


I  HONDA  1  ION  SLAHIL  ITT  DESIGN  SUMMARY  - 


EAST  Df SCRIPT  I ON 


DATA 

i our st 

BETWEEN  THE 

l IMITS 

I  Tf  M 

cost 

. . . 

— 

NAME 

VALUE 

1  OWED 

UPPER 

Df  SCRIP!  ION 

DTI  1 

43  00 

39  00 

43  00 

(  l  L  V 

LIT  BOTTOM  OF  I  Of 

t  ND 

DU 

T5  00 

IS  00 

30  00 

BASE 

uirnH 

DS 

0 

0  0 

BASE 

SLOPE,  X  VERT  TO 

I  H0RI3 

DKE  Y 

0 

0 

0 

KE  Y 

LENGTH  Btl.OU  BASE 
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* 

I  BEGIN  MODULE  FA 

I 


THE  RESULTANT  RATIO  = 


0.2555.  FOR  t  OAD  CASE  1 


THE  RESULTANT  RATIO 


0.3674,  FOR  l  OAD  CASE  2 


FINAL  FACTOR  OF  SAFFTY  AGAINST  SLIDING  =  1.75,  FOR  LOAD  CASE  1 

BY  ALLOWABLE  STRENGTH  METHOD 

C ' =C/FS+2C '  T  ANPHI ' =T  ANPHI/F  S 


FINAL  FACTOR  OF  SAFETY  AGAINST  SLIDING  =  2  73.  FOR  LOAD  CASE  2 

BY  ALLOWABLE  STRENGTH  METHOD 

C ' =C/FS+2C '  T  ANPHI ' =T  ANPHI/FS 


TOTAL  COST  =  352  97  («/LF>,  FOR  LOAD  CASE  1 


TOTAL  COST  =  352  97  <«/LF),  FOR  LOAD  CASE  2 

ENTER  I  TO  SEE  PLOTS  OF  THE  DATA  AND  ANALYSES 

(MAKE  HARD  COPY  BEFORE  CARRIAGE  RETURN) 

(NOTE  DO  NOT  ENTER  1  IF  YOU  ARE  GOING  TO  RUN  MODULE  WD  ) 
OR  0  TO  OMIT  THE  PLOTS 

? O 

* 

*  UPDATE  Fit  E  RESET 

* 


t 

#  COMMAND-DATA  PHASE  ENTERED 

* 

COMMAND 
?RUN  UD 

* 

#  BEGIN  DATA  CHECK  FOR  MODULF  WD 

* 

COMPLETE  THE  TRIAL  WALL  DESCRIPTION 

* 

#  BEGIN  ALTERNATE  METHOD  (USD)  DESIGN 

* 

ENTER  THE  LOAD  CASE  NUMBER  YOU  WANT  TO  DESIGN  FOR 
OR  A  ZFRO  FOR  ALl  LOAD  CASES  IN  DATA  LIST  ‘CASE’ 
OR  A  *  TO  ABORT  THE  MODULE 


vo 


* 

*  DF SIGN  SUMMARY 

I 


WL  A 

ETS 

65  ooooo 

TU2 

8  333333 

STR 

0  3333333 

HEEl  U 

14  35441 

ULAB 

RW 

25  ooooo 

BS 

0 

BASER  ( L I  ST  =  Ul.  BR ) 

0 

Ul  AH 

HFFl  T2 

18  OOOOO 

HEEl  U 

14  35441 

HEF1  T 1 

20  49451 

ULAK 

RF  1  AG 

0 

BKEY 

0 

UKEY 

0. 

BKTF 

100  0000 

Ul.  AS 

TST1 

18  OOOOO 
HSBF'B 

1  616650 

1  SB 

0 

TSTB 

27  74709 

HSTFH  HSTRB 

14  26293  0 

ULAT 

BTE1 

43  OOOOO 

TOEHT 

18  OOOOO 

TS2 

35  90893 

TW1  TS1 

0  100  0000 

--- 

TMINB 

18  OOOOO 

TMINS 

18  OOOOO 

I 

I  UPDATE  FILF  RFSET 

* 


I 

I  COMMAND  DATA  FHASF  ENTERED 

I 


COMMAND 

VF  NO 

ENTER 

ro 

SEND  REPORT  TO  ADF'C 

TERMINAL 

OR 

0 

ro 

SAVE  IT  AS  A  PERMANENT  FILE 

OR 

1 

TO 

DETACH  (DESTROY)  IT 

- 

1.  NTFR 

YOUR 

ADF'  CENTER  TERMINAL 

MACON  STATION  CODE 

'K'O 

'.NUMB  ♦  7507A 

uciur  update  file  for-  future  restart  is  named  EX4UFD 
•.trip  OK  (release  unneeded  files) 

* 


The  report  file  from  Example  4  is  similar  in  arranqement  to  that 
for  Example  2,  except  for  having  differnet  numbers,  and  is  not  shown  in 
this  user's  guide.  It  is  shown  in  the  program  validation  report. 
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ARMY  EN6INEER  WATERWAYS  EXPERIMENT  STATION  VICKSBURO  MS  F/6  13/13 
BASIC  USER'S  GUIDE:  COMPUTER  PR06RAM  FOR  DESIGN  AND  ANALYSIS  OF— ETC (U) 
DEC  GO  «  A  PRICE*  R  L  HALL*  H  W  JONES 
WES-INSTRUCTION-K-GO-6 


NL 


DEPARTMENT  OF  THE  ARMY 

WATERWAYS  EXPERIMENT  STATION.  CORPS  OF  ENGINEERS 
P.  O.  BOX  631 

VICKSBURG.  MISSISSIPPI  30180 


TO'  WESKD 


15  April  1981 


\ 

\ 


) 


SUBJECT:  Replacement  Sheets  for  WES  Instruction  Report  K-80-6,  The  Basic  User's 
Guide  for  Computer  Program  TWDA 


TO:  All  Recipients  of  Subject  Report 


Those  sheets  containing  pages  10-1,  10-2,  12-3,  12-4,  13-1,  13-2,  13-7,  13-8, 

13- 11,  13-12,  14-1  through  14-10,  14-27  through  14-32,  14-49  through  14-54, 

14- 59  through  14-62,  14-65,  and  14-66  should  be  replaced  with  the  attached 
sheets  containing  identically  numbered  revised  pages. 
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CHAPTER  10:  SLIDING  COMPUTATIONS 


10-1  Sliding  control  is  based  on  the  values  of  KFLAG  and  DKEY  In  data 
lists  WLAK  and  WLDK. 

10-2  Sliding  calculations  use  the  method  of  wedges:  active  wedge 

beyond  the  heel,  neutral  block  between  the  ends  of  the  heel  and 
the  key,  and  a  passive  wedge  beyond  the  toe. 

10-3  Walls  with  no  key  and  a  level  base  use  neutral  block  base  sliding 
resistance  calculated  from  the  sliding  friction  angle  and 
adhesion  soils  data  values  from  the  subgrade  soil  (data  list  SPE3  in 
paragraph  8-4-1). 


10-4  Walls  with  no  key  and  a  sloping  base  use  a  variable  angle  OMEGA 
to  define  the  bottom  of  the  neutral  block: 


active 
wedge  y 


7 


10-4-1  With  maximum  OMEGA,  base  sliding  resistance  includes  the  use  of 
sliding  friction  and  adhesion  strength  from  the  soils  layers 
under  the  base,  as  well  as  the  parallel  component  of  the  weight  of  the 
neutral  block. 

10-4-2  With  OMEGA  less  than  the  maximum,  base  sliding  resistance  in¬ 
cludes  the  use  of  soil  internal  friction  and  cohesion  instead  of 
sliding  friction  and  adhesion. 

10-‘j  Nomenclature  for  sliding  (see  sketches  in  following  paragraphs): 
N  =  normal  force  across  bottom  of  neutral  block 
<J>  =  angle  of  sliding  friction  between  base  slab  and  subgrade, 
data  variable  PHIS3  in  data  list  SPE3  (paragraph  8-4-1) 
c  =  adhesive  strength  along  interface  between  base  slab  and  sub¬ 
grade,  data  variable  ADHS3  in  data  list  SPE3 
A  =  width  of  bottom  of  neutral  block  in  contact  with  the  subsoil 


10-  b 


Walls  with  a  key  not  less  than  0.01  ft  long  (DKEY  in  data  list 
WLAK  or  the  result  of  module  FD)  will  use  a  neutral  block  base 


that  depends  on  the  value  of  KFLAG  (data  list  WLAK  or  WLDK.) . 


10-6-1  With  KFLAG  =  0  (key  at  end  of  heel),  the  computation  will  be  as 
described  in  LMVD's  documentation  of  the  program  specifications. 
The  bottom  of  the  neutral  block  will  be  like  the  sketch  below  for  a 
level  base: 


passive*  wcdpfi* 
with  maximum 
OMKCA 

passive*  vi'ilfti* 
with  OMKCA  - 


And  like  this  for  a  sloping  base: 


active 

wedge 


I  / 

V 


/ 

/ 

/ 


10-6-2  With  KFLAG  =  1  (key  under  stem),  the  computations  will  be  similar 
to  the  KFLAG  =  0  situation,  but  will  be  based  on  the  descriptions 
given  in  LMVD's  documentation  of  the  program  specifications  and  dia¬ 
grammed  below.  Surfaces  1  and  2  are  always  both  considered: 


Definition 


Data 

List 

PPB 

RRD 

SCFD 

5CFH 

SCFV 

SCWH 

SCWV 


Data 

Item  Units 


LC  EACH 
YTTOP  FOOT 
WPE  PSF 
EHPE  PSF 
HPE  PSF 
FHPE  PSF 


Passive  oreiaur*  diagram  ordirntn 

LOAD  CASE  NUMBER  <1-10  OR  0  IOR  All  LOAD  CASES' 

ELEV  Of  TOP  OF  PASSIVE  PRESSURE  ti  [AO RAMS 

MAX  PASSIVE:  PRESSURE  FROM  WIND  LOAD 

MAX  PASSIVE  PRESSURE:  FROM  EQ  HORIZ  AUDIT  IONAl 

MAX  PASSIVE  PRESSURE  FROM  HORIZ. EARTH  +  SURCHARGE 

MAX.  PASSIVE  PRESSURE  FROM  HORIZ  SEEPAGE 


LC 

RRMIN 


Minimum  allowable  resultant,  ratio 
EACH  LOAD  CASE  NUMBER  <1-10  OR  0  FOR  ALL  LOAD  CASES) 
RATIO  MIN,  ALLOWABLE  OVERTURNING  RESULTANT  RATIO 


LC 

PUS 

PVB 

rm 


Direct  vertical  tine  loads  on  stem  and  base 
EACH  LOAD  CASE  NUMBER  <1  10  OR  0  FOR  ALL  LOAD  CASES) 

LB/ FT  LINE  LOAD  DOWN  QN  CENTER  OF  TOP  OF  STEM 

LB/FT  LINE  LOAD  DOWN  ON  BASE  SLAB  CONCRETE 

FOOT  HORIZONTAL  DISTANCE.  WORKING  PI.  TO  PUB.  i  TO  HEEL 


LC 

PHI 

EI..PH1 

F:,H2 

EI...PH2 


Direct  horiaontal  line  loads  on  stem 
EACH  LOAD  CASE  NUMBER  <1-10  OR  0  FOR  ALL  LOAD  CASES) 

LB/FT  LINE  LOAD  HORIZ.  ON  STEM  OR  END  OF  TOE. +  FROM  HEEL 
FOOT  ELEV  OF  PHI  (ON  TOE  OR  STEM) 

LB/FT  LINE  LOAD  HORIZ  ON  STEM  ONLY,  t  FROM  HEEL. 

FOOT  ELEV  OF'  PH2  (ON  STEM  ONLY) 


Surcharge  line  loads  on  backfill 
LC  EACH  LOAD  CASE  NUMBER  (1-10  OR  0  FOR  ALL  LOAD  CASES) 

PV1  LB/FT  LINE"  SURCHARGE  VERTICAL,  NO  1 


DVl 

FOOT 

HORIZ.  BIST.,  BASIC  WORK  PT 

TO 

PV1 , 

t 

OVER 

HE  E  L 

PV2 

LB/FT 

LINE  surcharge:  vertical,  no 

4.. 

DV2 

FOOT 

HORIZ.  BIST  ,  BASIC  WORK  PI 

TO 

PV2, 

> 

OVER 

HEEL 

PV.5 

LB/FT 

LINE:  SURCHARGE  VERTICAL.,  NO 

3 

DU  3 

FOOT 

HORIZ.  BIST.,  BASIC  WORK  PT 

ro 

PV3 , 

+ 

OVER 

HEEL 

FV4 

LB/FT 

LINE  SURCHARGE.  VERTICAL,  NO 

4 

DV4 

FOOT 

HORIZ  DIST.,  BASIC  WORK.  PT 

TO 

E‘V  4 , 

+ 

O 

c 

m 

77 

HEEL 

PV5 

LB/FT 

LINE  SURCHARGE  VERTICAL,  NO 

5 

DVS 

FOOT 

HORIZ.  BIST.,  BASIC  WORK.  PT 

TO 

PV5 , 

+ 

OVER 

HEEL 

IX 

U1 

ELU1T 
FLU  IB 
W.5 

U4 


Direct  horiz  oressures  on  stem  4  neutral  block 
EACH  LOAD  CASE  NUMBER  <1-10  OR  0  FOR  ALL.  LOAD  CASES) 
PSF  HORIZ.  PRESSURE  LOAD  ON  STEM,  +  FROM  HEEL. 

FOOT  ELE:V  OF  TOP  OF  LOAD  U1  < MUST  BE  ON  STEM) 

FOOT  ELEV  OF  BOTTOM  OF  LOAD  W1  (MUST  BE  ABOVE  GRADE) 

PSF  EXTERNAL  HORIZ  PRESSURE  AT  HEEL,  VALUE  AT  GRADE 

PSF  EXTERNAL  HORIZ  PRESSURE  AT  HEEL,  VALUE  AT  BOTTOM 


LC 

WT 

WWT 

BUT 

UH 

MWH 

BUM 


Surcharge  area  loads  on  backfill 
EACH  LOAD  CASE  NUMBER  <1-10  OR  O  FOR  ALL  LOAD  CASES) 

PSF  VERT.  DISTRIBUTED  SURCHARGE:  OVER  TOE  ONLY 

FOOT  WIDTH  OF  STRIP  LOADED  BY  SURCHARGE  WT 

FOOT  HORIZ.  DISTANCE,  BASIC  WORK  POINT  TO  SURCHARGE  Wt 

PSF  VERT  DISTRIBUTED  SURCHARGE  OVER  HEEL  ONLY 

FOOT  WIDTH  OF  STRIP  LOADED  BY  SURCHARGE  WEI 

FOOT  HORIZ.  DISTANCE,  BASIC  WORK  POINT  TO  SURCHARGE  WH 


(Continued) 
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Data 

Data 

list 

Item 

Units 

SEEP 

L.C 

EACH 

ELUT 

FOOT 

EL  WH 
HGSW 

FOOT 

XSLC 

1  -2 

T  SFT 

1234 

KRACK 

12 

_ Definition _ _ _ _ 

Water  elevations  and  seepage  option*. 

LUAD  CASE  NUMBER  (1  10  OK  0  F  OR  Al  l  l  (I All  CASES) 
EL.EV  OF  WATER  LEVEL  OVER  TOE 

ELI:  U  OF  WATER  LEVEL  OVER  HEEL  LUAVI  SI  II  I  WATER' 
SOILS  WEIGHT  CHANGE  HUE.  TO  HYIiRAllLIC  GRAM  ENT  .  OORX 
1  ~  EACH  LOAD  CASE  SEPARATE:  CREEP,  IT  -  ALL  AS  NO  1 
t,  2,  3,  OR  4  FOR  TYPE  OF  SEEPAGE  FLOW,  l»CRLtF' 

1  FOR  CRACK  (T  W3.W4)  OVER  HEEL,  2  FOR  ACTIVE  SOIL. 


SHU  Sliding  control  data  -  see  also  ONE  A 

LC  EACH  LOAD  CASE.  NUMBER  <1-10  OR  O  FOR  ALL  LOAD  CASES) 

NSLIHE  1234  1,  2,  3,  OR  4  FOR  SLIDING  CALCULATION  TYPE  OPTION 

FSMIN  RATIO  MINIMUM  FACTOR  OF  SAFETY  AGAINST  SLIDING 


SOLP 

LC  EACH 
IF  WOt:  10R2 

node:  EACH 

IF SOM  10R2 
NPPD  1  -5 
RKH  RATIO 
RKV  RAT  10 
CFMA  RATIO 

spe:3 

PHI3  DEG 
COM3  PSF 
GAMAS3  LB/CF 
PHI  S3  DE  O 
ADHS3  PSF 
ADP3TN  PSF 
A  BP  SB  N  PSF 
ABP3TW  PSF 
ADP3DW  PSF 
EL..BS3  FOOT 


Sails  design  parameters 

LOAD  CASE.  NUMBER  <1-10  OR  O  FOR  ALL  LOAD  CASES) 

1  FOR  INCREMENTAL  WEDGE  METHOD  OR  2  FOR  COULOMB 
NUMBER  OF  NODES  TO  NT E  WHEN  IFWOC  «1  5,  IFSOM  -  2 
1  FOR  SINGLE  WEDGE  AL.  SURFACE,  2  FOR  MULTIPLE 
OVERTURNING  PASSIVE  PRESSURE  SHAPE:  CODE,  5  -  STRUT 
HORIZ  EARTHQUAKE  ACCELERATION  FACTOR 
VERT  EARTHQUAKE  ACCELERATION  FACTOR 
ACTIVE  PRESSURE  MOMENT  ARM  FACTOR  FOR  ARCH ING  CASL 
Soil  properties,  exist,  soil  lower  3  <  bas  ic:) 

ANGLE  OF  INTERNAL.  FRICTION.  SOIL  LAYER  3 
COHESIVE  STRENGTH  OF  SOIL.  LAYER  3 

UNIT  WEIGHT  OF  SOIL  LAYER  3,  SATURATED  IF  BELOW  UT 
MAX  ANGI  E  OF  SLIDING  FRICTION  ON  SOIL  I  AYER  3 
SLIDING  ADHESIVE  STRENGTH  FOR  SOIL  LAYER  3 
ALLOW  BRNG  PRESSURE.  TOT'  OE  LAYER  3,  NARROW  BASE 
ALLOW  BRNG  PRESSURE.  BUTT  OF  LAYER  3.  NARROW  BAS 
ALLOW  BRNG.  PRESSURE.  TOP  OF  LAYER  3.  WIDE  BASE. 
ALLOW  BRNG  PRESSURE.  BUTT  OF  LAYER  3.  WIDE  BASE 
ELEVATION  CORRESPONDING  TO  ABF’ 3 BN  AND  ADP3BW 


SPE4  Sail  properties,  existing  soil  layer  4 

ELTS3  FOOT  ELE.V  Of  TOP  OF  SOIL  LAYER  3 

PHI4  DEG.  ANGLE  OF  INTERNAL  FRICTION.  SOIL  LAYE  R  4 

CQH4  PSF  COHESIVE  STRENGTH  OF  SOIL  LAYER  4 

GAMAS4  LB/CF  UNIT  WEIGHT  OF  SOIL  LAYER  4,  SATURATED  IT  BELOW  WT 
PHIS4  DEG.  MAX  ANGLE  OF  SLIDING  FRICTION  ON  SOIL  LAYER  4 

ADHS4  PSF  SLIDING  ADHESIVE  STRENGTH  FOR  SOIL  LAYER  4 

ABP4TN  PSF  ALLOW.  BRNG  PRESSURE  TOP  OF  L  AYER  4,  NARROW  BASE 

ABF-4BN  PSF  ALLOW.  BRNG  PRESSURE  BOTT  OF  LAYER  4,  NARROW  BASE 

ABP4TW  PSF  ALLOW.  BRNG  PRESSURE  TOP  OF  LAYER  4,  WIDE  BASE 

ABP4BW  PSF  ALLOW.  BRNG  PRESSURE  BOTT.  Ul-  LAYER  4,  WIDE  BASE 


ELTS4 

FOOT 

PH  15 

DEG 

CO  NT, 

PSF 

G  AMASS 

I..B/CF 

PHI  85 

ICG 

ADH83 

F'Sf 

ABP3TN 

PSF 

ADP3DN 

PSF 

ABP5TW 

PSF 

ABP3BW 

PSF 

Soil  properties,  existing  soil  lager  5 
ELEV  OF  TOP  OF  SOIL  LAYER  4 
ANGLE  OF  INTERNAL  FRICTION.  SOIL  LAYER  5 
COHESIVE  STRENGTH  OF  SOIL  LAYER  5 

UNIT  WEIGHT  OF  SOU  LAYER  5.  SATURATED  IF  BFLOW  Ul 
MAX  ANGLE  OF  SLIDING  FRICTION  ON  SOIL  LAYER  S 
SLIDING  ADHESIVE  STRENGTH  FOR  SOIL  LAYER  5 
ALLOW  BRNG  PRESSURE  TOP  OE  LAYER  5.  NARRUU  BASE 
ALLOW  BRNG  PRESSURE  BOTT  OF  LAYER  3,  NARROW  BASI 
ALLOW  BRNO  PRESSURE  TOP  OF  LAYER  5,  WIDE  BASE 
ALLOW  BRNG  PRESSURE  BOTT  Clf  LAYER  3,  WIDE  BASE 


(Continued) 
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CHAPTER  13:  GRAPHICS  DISPLAY  OF  DATA  AND  RESULTS 


13-1  GENERAL.  Module  FA  has  the  capability  of  displaying  the  input 
data  and  computed  applied  and  reactive  pressures  in  graphical 
form  on  a  Tektronix  4014  graphics  display  terminal.  Output  examples  are 
shown  later  in  this  Chapter.  The  program  may  be  run  without  graphics, 
on  any  kind  of  terminal. 

13-2  EQUIPMENT  VARIATION  EFFECTS.  The  nongraphics  portion  of  the 
time-sharing  terminal  printout  from  the  program  does  not  keep 
track  of  how  much  has  been  printed  on  a  page.  It  keeps  on  printing  line 
after  line  in  typical  paper  copy  fashion.  Allowing  for  this  makes  the 
following  alternate  procedure  necessary,  depending  on  which  type  of 
Tektronix  terminal  is  available. 

13-2-1  Tektronix  4014  terminal  with  option  40-41  installed.  Use  these 
switch  settings: 

a.  OFF  key  to  setting  1. 

b.  AUTO  PRINT  key  to  the  left,  for  automatic  printing  of  each 
page. 

The  screen  will  automatically  be  printed,  then  cleared  for  the  next  page 
as  the  printout  continues  with  nothing  lost.  Use  the  program  in  the 
usual  way,  getting  a  stack  of  paper  copies  in  the  hard  copy  unit  hopper. 
Answer  the  question  at  the  end  of  module  FA 

ENTER  1  TO  SEE  PLOTS  OF  THE  DATA  AND  ANALYSES 

(NOTE:  DO  NOT  ENTER  1  IF  YOU  ARE  GOING  TO  RUN  MODULE  WD.) 

OR  0  TO  OMIT  THE  PLOTS 

? 

with  a  1.  A  hard  copy  will  automatically  be  taken.  The  screen  will  be 
erased  and  execution  will  proceed  as  described  in  paragraph  13-3. 

13-2-2  Tektronix  4014  terminal  without  the  40-41  option  installed.  Use 
a  regular  paper  copy  printing  terminal  such  as  Teletype,  Texas 
Instruments  Silent  700,  DECWRITER,  etc.,  and  answer  the  question  at  the 
end  of  module  FA  with  a  zero.  When  module  FA  is  complete,  either  stop 
the  program  run  with  the  END  command  or  let  the  terminal  sit  waiting  for 
the  next  command  while  you  move  to  a  Tektronix  4014  terminal.  Start  the 
program  running  on  the  4014  and  restore  (REST  command  in  the  program 
starting  sequence)  from  the  UPDATE  file  from  the  printing  terminal  pro¬ 
gram  run.  Note  that  this  will  not  interfere  with  the  program  still  run¬ 
ning  on  the  printing  terminal  provided  that  it  is  waiting  for  a  command. 
Then  RUN  module  GA,  ignoring  the  printout  until  the  question  appears. 
Answer  it  with  a  1  and  proceed  to  paragraph  13-3.  This  process  may  be 
repeated  each  time  the  UPDATE  file  is  reset  in  the  run  in  the  printing 
terminal  using  the  REST  command  as  described  above. 


1 


13-2-3  No  Tektronix  4014  terminal  available.  Plots  are  not  possible. 

13-3  DISPLAY  OPTIONS.  After  the  user  responds  to  the  first  question 

with  a  1,  the  screen  is  erased  and  the  following  is  written: 


NOTE  —  A  BELL  WILL  RING  AT  SELECTED  TIMES 
TO  ALLOW  YOU  TO  MAKE  A  HARDCOPY  IF 
YOU  SO  DESIRE.  TO  RESUME  EXECUTION 
SIMPLY  ENTER  A  CARRIAGE  RETURN 


ENTER  1  TO  PLOT  INPUT  DATA 

1  TO  PLOT  FORCES  AND  MOMENTS 
*  TO  TERMINATE  GRAPHICS 


13-4  INPUT  DATA.  Responding  to  the  above  question  with  a  1  starts 
the  input  plotting  portion  of  the  code.  The  active  load  cases 
will  be  printed.  The  user  must  then  enter  the  number  of  the  load  case 
he  wants  plotted:* 

ACTIVE  LOAD  CASES 


1 

2 

ENTER  DESIRED  ACTIVE  LOAD  CASE 
OR  AN  *  TO  RETURN 

? 


13-4-1  If  the  user  responds  with  a  load  case  not  available,  the  follow¬ 
ing  message  is  written: 


LOAD  CASE  SELECTION  NOT  ACTIVE 


The  load  case  question  is  then  repeated.  If  the  user  enters  an  *,  the 
input  graphics  portion  of  the  code  is  terminated. 

13-4-2  If  the  user  responds  with  a  load  case  number  that  has  been 

processed,  the  screen  is  erased  and  the  following  pictures  are 

output: 


*  NOTE:  If  there  is  only  one  load  case,  the  question  will  be  skipped. 
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13-4-3  The  user  is  then  given  the  opportunity  to  plot  the  input  for 
another  load  case: 


ENTER  1  TO  PLOT  ANOTHER  LOAD  CASE 
0  TO  CONTINUE 

? 


Responding  with  a  1  returns  the  user  to  the  question  in  paragraph  13-4. 
A  response  of  0  terminates  the  input  plotting  section  of  the  code  and 
returns  the  user  to  the  question  in  paragraph  13-3. 

13-5  COMPUTED  MEMBER  FORCES  AND  MOMENTS 


13-5-1  If  the  user  responds  with  a  2  to  the  question  in  paragraph  13-3, 
the  output  portion  of  TWDA  is  invoked.  The  available  load  case 
numbers  are  output  and  the  user  is  given  the  opportunity  to  select  a 
load  case  to  be  processed:* 

ACTIVE  LOAD  CASES 


1 

2 

ENTER  DESIRED  ACTIVE  LOAD  CASE 
OR  AH  *  TO  RETURN 

? 


If  the  user  selects  a  load  case  other  than  the  ones  output,  the  follow¬ 
ing  is  output: 

LOAD  CASE  SELECTION  NOT  ACTIVE 


The  load  case  question  is  then  repeated.  If  the  user  enters  an  *,  the 
output  graphics  portion  of  the  code  is  terminated. 

13-5-2  Once  a  correct  load  case  has  been  selected,  the  user  must  then 
choose  which  member  of  the  wall  he  wants  output  displayed  for: 


ENTER  MEM8ER  NUMBER 
STEM  —  1 
TOE  —  2 
KEY  —  3 
HEEL  —  4 
*  ---  RETURN 

7 


*  NOTE:  If  there  is  only  one  load  case,  the  question  will  be  skipped. 
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If  the  user  responds  with  any  number  other  than  1  <  n  <  4,  the  following 
is  output  and  the  user  is  given  another  chance  to  input  a  member  number: 


THE  'TOE'  IS  NOT  DEFINED  FOR  THIS  GEOMETRY 

The  user  is  then  given  the  opportunity  to  select  another  member  or 
return: 

ENTER  1  TO  PLOT  ANOTHER  MEMBER 
0  TO  CONTINUE 

? 


A  response  of  1  returns  the  user  to  the  question  in  paragraph  13-5-2.  A 
response  of  0  returns  the  user  to  the  load  case  selection  question  in 
paragraph  13-5-1.  Any  other  response  repeats  the  question.  The  user 
must  enter  either  0  or  1. 

13-5-3  If  the  selection  of  a  member  (paragraph  13-5-2)  is  successful, 
the  screen  is  erased  and  the  plot  selection  is  displayed  to  the 

user: 


ENTER  PLOT  SELECTION 
TYPE  1  —  AXIAL  FORCE 

2  —  SHEAR  FORCE 

3  —  MOMENT 

4  —  ALL  PLOTS 
*  —  RETURN 

? 
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c.  A  response  of  3  allows  the  user  to  display  moment  versus 
elevation  for  the  member  selected.  An  example  of  this  is 
as  follows: 


FLOODUALL  EXAMPLE  1  ( AMALYSIS'IASIC  UALL> 


LOAD  CASE  1 


STEM 


If  the  user  responds  with  4,  all  of  the  preceding  plots  will  be  displayed 
sequentially  with  a  pause  between  each  one. 

13-5-4  If  the  user  responds  with  an  *,  the  member  selection  portion  of 
the  output  graphics  routine  is  again  invoked: 

ENTER  1  TO  PLOT  ANOTHER  MEMBER 
0  TO  CONTINUE 

? 

A  response  of  1  allows  the  user  to  select  another  member  for  plotting 
(paragraph  13-5-2).  A  response  of  0  returns  the  user  to  the  load  case 
level  of  selection. 

ENTER  1  10  PLOT  ANOTHER  LOAD  CASE 
0  TO  CONTINUE 

? 

A  response  of  1  allows  the  user  to  select  another  load  case  to  be  dis¬ 
played  (paragraph  13-5-1).  A  response  of  0  returns  the  user  to  input- 
output  selection  (paragraph  13-3). 

13-6  TERMINATION.  Referring  to  the  question  in  paragraph  13-3,  a 
response  of  an  *  terminates  the  graphics  portion  of  TWDA. 


CHAPTER  14 :  EXAMPLES 
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n/crPe  -  X"f  PA/s  A/p  4r>A  Aren  /)e*/e<*  /+■  eve*/ </  Aire  h**n 

CSiPeeeJ  pA*(  - 


/,‘sP  T/H3.AJ  TSO  Ms  TPM  HSTP/L 7  Mf  CPC 

/ruhti  !/*/>",  Ss.  -Pete  '*/*/  "  v  > 
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G»r  Cover  Cr  S  f  j  p 7r‘)yrt fk  ^'9~Z  • 

DeSiuJ-b  u>/ocj  9H.7//  ?«<(*, kLjjo  notxeC-hejc 

d */?  h)+j  oe*J  >*  It  uj»J. 

&  S-A*or>  J  f>9r*jrtfk  C~J~3  ■ 

///Z  uoc  Asr<-  sr(Lcx)  LN  4*Tts»{l.!><  <■*) 

ntmt  &>/,  ts/j  y 

STCS  /  0.19  (  0.19 

*4 

Oo/y  uJC  o-A  AAtJ  />//  /I  OrtAA  4)ft*ts*e  44*** 

/S  Oo/y  jwt  /oyrr  ^  A  S4*»/  m  '/■4c  4e A*** 
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r)cec/*'A  4ee  *L/je  AA**<  >t  r>0  A*y. 

^  / oey  pirijripk  %  ~  *9  ~  S  f  ? )  . 
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/lyfry  o  A  S-/*r/  ,o  r7<4  Ap.cy  no  c+./o/A  pAr*-/  - 
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c^fi  D  D  D  O 
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DfiJj  pr/Oi'ii.J - P^T  c/^,  s,n  vG 
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5S»< 
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6.0 
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30,0 
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1.0 
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*0/0 
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n,s 

h.O 
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IvLAb) 

iX.o 

S  '*,o 

<*■ O3o 

iZ.o 

0 

\ 

0 
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UuLAT 
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ty.o 

!Oo,o  o.o 

To  a  a 

Src5 
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,Tf 

1  0,39 

Sou 

*7oQ 

<  1 

>3  i 
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1  o,n<7 

S&lo 

srcti 
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DATA  KILE: 


II'  !  I  »  I  Hi'.  I  A 

I  000  INI  I 
I  O  I  O  I 
1070  K 

10.10  N 

1 040  NAMI  1  XAMF't  I  1  HAM!  RtlAININU  UAH  ANAI  YM  U 

','000  Mill!  0  li/  ;  V  i.  0 

20 to  ssr  o  / 4  o  too  o 

1000  ‘ill  ,1  ill  0  0  V.  1,0  0  III  0  0  0  .'000  0  A;, 0(1  0  .'000  0  4000  0  A0  0 

ioio  spin  o  '0  o  o  o  120  o  c  o  o  i  i; 

WO  SF'l/  0  <0  0  0  0  170  0 

4000  Ull  A  8/  S  7  0  r  t: 

40  1 0  Ull  AH  110  110  12  0  0  0 

1020  Wl  AH  III  0  :>  18  0 

40.10  uii  a:,  i o  o  o  in  o  oo  o  o  <:: 

-1040  mi  a i  /;■  iii  o  ioo  o  o  o  too  o 

',000  Ml!.  1  0  /V  1  0/9 

',010  Ml  K  l  I  0  /O  t  0  yy 

'  ,02(1  Mini'  I  0/9  1  0/9 

AOOO  Hl  liAlf 


TIME-SHARING  TERMINAL  INPUT  AND  OUTPUT 


*RUN  Wt.  SL IH/1UHA, R 

12/01/80  1A  7?/ 


PROGRAM  TWHA  ---  717-F?  RO  077 
T  WAlt  RESIGN/ANAI  YSIS 
RFt  10  ALIO  80 

(RESPOND  WITH  9  FOR  ANY  HELP) 

INTER  IIFTIA  TE  F  It  F  NAME  </  CHAR  MAX) 
/fXlUFTi 


1  OR  RE  FOR  I  f  II  r  . 

INTER  NAMF  10  RE  USFH  ON  REPORT  Ell E  TRENT  CARE,  17  CHAR  MAX 
'M  I  WAJ  TFTi 

FNTER  YOUR  MACON  ACCOUNT  Nl MRER 


INTER  NAME  OF  COMMAND  RATA  E II  F  UR 

FNTER  A  CARRIAUE  RETURN  IF  COMMANDS  ARE  TO  HE  ENTERTR  INT F RAC  I X VEI  Y 
>\  X 1UA I A 

PROCESS  I  NO  RATA  Fill 

I 

I  OF  RATE  FIFE  RE  RE  T 

I 

I 

*  RATA  Fill  PROOF  SOI  NO  RONE 

* 

#  RETURN  TO  INTERACTIVE  INPUT 

\ 

COMMAND 
'/RIJN  FA 


14-8 


i hi  resiti  r ant  ratio 


O  4179.  TOR  I  DAD  CASE  1 


I  INAL  F  AC  I  OR  Of  SAFfTY  AGAINST  SI  IMNG  1  07.  FOR  1  0  AI<  CASE  1 

BY  SHEAR  FRICTION  HETHOD 


TOTAI.  CONCRETE  VOLUME  -  13  38  (CU  FT  /  LF>,  FOR  LOAD  CASE  1 

INTER  J  TO  SFF  PLOTS  OF  THE  OAT A  AND  ANALYSES 

(MAKE  HARO  COPY  BEFORE  CARRIAGE  RETURN) 

(NOTE  00  NOT  ENTER  1  IF  YOU  ARE  GOING  TO  RUN  MODULE  WD  ) 

OR  0  TO  OMIT  THE  PLOIS 
'O 

I 

♦  UPDATE  f  II  F  RESE  T 

I 


I  COMMAND  DATA  (HAST  ENTERED 

I 

COMMAND 
'-'MIN  UA 

4 

*  RE  G  IN  MODULI  UA 

I 

INTER  1  TO  SET  A  TAR1F  OF  X  AND  Y  CORNER  COORDINATES 
OR  C  TO  CONTINUE  WITHOUT  SFEING  THE  TABLE 

'( 

10  GET  DEFAULT  VAlUF  FOR  *  IFF  M* .  ANSWER  NEXT  OllESTIPN  WITH  A  CARRIAGE  RETURN 

«*#  IFF  M  IS  NOT  OFF  I NED.  SO  YOU  MUST 
ENTER  0  TO  USE  LOAD  CASES  AS-IS 

OR  1  TO  ALSO  USE  EM  AL TERNATE  SPECIAL  LOADINGS 

(A  CARRIAGF  RETURN  Wilt  INSERT  THIS  DEFAULT 
VALUE  OF  1  ) 

OR  7  FOR  MORE  INFORMATION 

OR  C  TO  CONTINUE  DATA  CHECK  WITHOUT  COMPUTATIONS 
OR  *  TO  ABORT  THI  MODULE 

■' O 

I 

4  HFGIN  STRESS  ANALYSIS 

I 

INTER  I  III  Oil  I  HI  ANALYSIS  RESULTS  AT  YOUR  TFRMTNAI 
OR  R  TO  Fill  THEM  IN  THI  REPORT  TILE 
OR  P  111  Pill  THEM  ROTH  PLACES 
It 

INTIR  THE  LOAD  I  ASI  NUMBER  YOU  WANT  ANAL  Y7I  D 

OR  A  /FRO  TOR  All  LOAD  CASES  IN  DATA  LIST  'CASE* 

OR  *  TO  STOP  I  HI  MOTHIl  F 

'O 

I 

I  BEGIN  STEM  STRESS  ANALYSIS 

I 

Ml  ITT  TYPI  L,  S,  OR  F  ANALYSTS  FOR  STEM  (OR  7,  N,  R.  OR  *) 

'I 

NOTL:  See  paragraph  7-3-3  of  the  User's  Reference  Manual  for  Information 
printed  in  response  to  the  ?  answer.  This  is  for  the  critical 
section  locations.  See  paragraph  7-3-2b  for  an  explanation  of  the 
?,  N,  R,  .and  *  responses. 
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SHEAR  A I  A  DISTANCE  d  ABOVE  THE  BASE- 

SHF  AR  ANALYSIS  AT  FI  F  VAT  ION  75.  17  <+  V  FROM  TOR  PUSHED  10UARH  Hit)  - 

I  OAD  V  N  <COMP  +)  M  UNIT  SHEAR  ALLOWABLE  ACI318-77 

EASE  in  /  St  ICF  in  /  St  ICE  1  B  FT /SI  I CE  STRESS  PS]  UNIT  STRESS  PROVISION 

1  3643  6  7777  5  14776  70  767  60641  B.7.4.5 

MOMENT  AT  THE  BASE- - 

I  LFXURE  ANALYSIS  AT  El FVATION  74.00  <+  M  =  TENSION  AT  HEEL) 


1  OAD 

N  <COHP=+> 

M 

FC 

FS 

CASE 

LB  /  SI  ICE 

l  B-FT/SLICE 

PSI 

PSI 

1 

7531 

19777 

768 

18767 

I5TEM  ANALYSIS  COMPl  ETE  TO  BASE 

SELECT  TYPE  C,  S,  OR  F  ANALYSIS  FOR  STEM  <0R  ?.  N,  R,  OR  *> 
VN 

* 

#  BEGIN  TOF  STRESS  ANALYSIS 

t 

SELFCT  TYPE  C.  S.  OR  F  ANALYSTS  FOR  TOE  LOR  ?.  N,  R,  OR  *>: 

VC 


SHEAR  AT  A  BISTANCF  d  FROM  THE  STEM-- 
--->  ANALYSIS  WITHIN  1-FOOT  OF  FNH  OF  TOE  IS  MEANING! FSS  C . - 


MOMENT  AT  THE  STEM  (POINT  ?>  — 

I  LFXURE  ANALYSIS  AT  X  «■  0  001  <  1  99V  FROM  END  OF  TOE)  ( +  M  =  TENSION  IN  TOP) 


1  OAD 

N  <COMP«+> 

M 

FC 

FS 

CASE 

IB  /  SLICE 

I.B-FT/SLICE 

PSI 

PSI 

1 

8 

-4344 

180 

4959 

1  OF  ANALYSIS  COMPL FTE  TO  STEM 


SELFCT  TYPF  C.»  S.  OR  F  ANALYSIS  FOR  TOE  LOR  V,  N,  R,  OR  *>: 
?N 

4 

I  BEGIN  HEFI  STRESS  ANALYSIS 

* 

SELFCT  TYPE  C.  S.  OR  F  ANALYSIS  FOR  HEFI  LOR  ?.  N,  R,  OR  *> 

VC 


SHEAR  AND  MOMENT  AT  THE  STFM— 

-  SHEAR  ANALYSIS  AT  X  *  I  501  <  7  499  FROM  END  OF  HEEI  >  L +V  =  END  DOWN)  - 

LOAD  V  N  (COMP  +)  M  UNIT  SHEAR  ALl  OWABLE  ACI31B-77 

CASE  LB  7  St  ICE  IB  /  St  ICE  l B-FT/Sl  ICE  STRESS  PSI  UNIT  STRESS  PROVISION 


1  3940  7  1718  0  70048  71  187  60  453  8  7  4  5 

FLEXURE  ANALYSIS  AT  X  -  1.501  (  7.499  FROM  END  OF  HEEI)  <+M  TENSION  IN  TOP) 

I  OAD  N  (COMP-  +  )  M  FC  FS 

CASE  LB  /  SLICE  I.B-FT/SLICE  PSI  PSI 

1  1218  70848  80?  71394 
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EXAMPLE  1  —  BASIC  RETAINING  MALL  ANALYSIS 
1*|56|45  ON  12/  1/60 


0 

0  BEGIN  HEEL  STRESS  ANALYSIS 


SMEAR  AND  moment  AT  THE  STEM»« 


— «  SECTION  PROPERTIES  AT  X  ■  1.501  (  7,444  PEET  PROM  END  OP  HEEL)  -  — . 

MOM,  COMP,  PACE  OVERALL  EPPECTtVl  REINPORCING  TENSION 

SIGN  MIDTH,  in,  DEPTH  IN,  DEPTH,  IN,  AREA,  SQ  IN  PACE  R  J 


♦  12,00  IS, 00  t5.50  0,74  TOP  0,2*1  0,414 

•  12.00  16,00  1 A  ,60  0,74  BOTT  0.250  0.417 

•—  SHEAR  ANALYSIS  AT  X  ■  1,50}  (  7,494  PROM  END  OP  HEEL)  (*V  R  END  OOMN)  r>* 

LOAD  V  N  (COMP  »)  H  UNIT  SHEAR  ALL0MA6LE  ACI116.TT 

CASE  L6  /  SLICE  LB  /  SLICE  LS-PT/SL1CE  STRESS  PST  UNIT  STRESS  PROVISION 
*«•••••»••  •••»•••••• 

1  1440.7  1216,0  20846,  21, 1ST  *0.451  8. 7.4. 5 

PLEXURE  analysis  AT  X  ■  1,501  (  7.494  PROM  END  OP  HEEL)  (AM  ■  TENSION  IN  TOP) 

LOAO  N  (COmPma)  m  Pc  pb 

CASE  LB  /  SLICE  LB-PT/SLICE  PS!  PSI 


1  1 2 1 6,  20646,  602.  21194, 


SHEAR  ANO  MOMENT  AT  X  ■  2.000 


— —  SECTION  PROPERTIES  AT  X  ■  2,000  (  7,000  PEET  PROM  EnO  OP  HEEL)  •  ••■ 

mom,  comr,  pace  overall  EPPrcrivi  reinporcino  tension 

SION  MIDTH,  in.  depth  in,  DEPTH,  in,  area,  SO  IN  PACE  X  J 


♦  12,00  16,00  15.50  0,74  TOP  0,241  0.414 

•  12.00  16.00  14,50  0,74  BOTT  0,250  0.417 

—  SHEAR  ANALYSIS  AT  X  ■  2,000  (  7,000  PROM  END  OP  HEED  ( *V  •  END  DOmN)  ... 

LOAO  V  N  (COMP  4)  m  UNIT  SHEPR  ALLOmABLE  ACI11R-TT 

CASE  LR  /  SLICE  LR  /  SLICE  LR-PT/SLICE  STRESS  PSI  UNIT  STRESS  PROVISION 

*  — —  —  •••••»»•••  99,999999,.  9999,9999 

I  1464.2  1218.0  166*5,  21,42)  *0.451  B,7,4,5 

PLEXURE  ANALYSIS  AT  X  •  2,000  (  7,000  PROM  END  OP  “ICL )  (*M  *  TENSION  IN  TOP) 

LOAD  n  (cOmPba)  m  PC  PS 

C  A&E  LB  /  SLICE  LR-PT/SLICE  PSI  PSI 


1  1216,  166*4,  726,  19264, 

0 

0  MOOULE  MA  COMPLETE 

* 


0 

0  UPDATE  PILE  RESET 

* 

COMMAND  EnTeREDi 
END 
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EXAMPLE  2:  DESIGN  OF  A  BASIC  RETAINING  WALL 
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Uj/4LL  Ctosi-ssmotj  _ _ Btck-f II  Hn+criil  (pfx/cv 

uL  SsUlte****o)  s'  <?=3o°  C  -  o  k’JZS  fe/ 

f-0° 

ja-s  |  es»u/  le^ti  ef.  iso.o 

*"•"*  /»7pV'/  f - T  "  " 


Is  is ir  ovotknij  point 
—  •Acre  -St/t  e>f  ^trp  of  tl*'* 


l /arfit  - 

C/jnetett  <&  2jC>  /ef 

S/»b  rixKtc-t*  c*1  6  OO/cy 


IO.O‘ 


7^7=7^ 

Exc/i/iSjon 
/  si  Jr  jteft 


“2  tni/un>u'" 

tS7h/  £/.  I+Z.O 

\ 

i=*.'  ?v*fion  _y*/P 
S,Sr  SfOf’*  \ 


jf 


£*tsf/nn  sot/ &3/SOAy 

/  ■/<*/■  *Xf»  *W*J  t  ' 

m  I  ,  gi  ^  20“ 

ELtvH,t3t*r  z!7  c*o 

- /  «£  ,  /io  pcf 

/o//  ,/  / - - - 1  /  dllo~>3i>U  bt*.  y  ptrsi- 

•Pot/ti//'  '*’**'  **j _ j  JC  z  Soo  f>l{  <pj  t/rf* «, 

_  ,  L£-q,J  jsftr/rt  r  tto  --  Vi  I  ?.£>'|  “^Ctoo  tuf  IZ'J^tt. 

tvt^t.uTy  st/z  I*—*  r 

-S3,„f  pj  f 

£~^~0  //<'/>.  iSdt  ‘j  f  f> 1 6 s ///n  ?t)i/  t\.  ////  Jt  -/f  J  c/)etO"/~ 

m,))/  -/-o  /.-//■/  /f>‘J  Alt/it/tun  •  fOt"/A  e-over  Ot/tr- 

~  G .  O  * ,  Assunte  OrOi/nJ  L-vt/tr-  c/t  9/fltJ  e/eton  Vo  tE’/./'fZ. 
OtQT. A  P/ltB  PA  HAT  ION 


’  It  yd 


75  -f  sr/jnj  ficSjOO/\f*s  j  pot-o^npls  7-2  j  7'3g 

•2T^2'7”  y efew  proi/rsx) 

J.  / 1  /o»/  t*je ) 

//  A tv  »»'0 

h/  y  A^/St  p/st/e  S//  *e  t*t*J 

//AnjE  G/^nP^e  2.--fi/)sX<:  J?37~  u*tu, 

r-tton  e/»  -r t  /jj/s  p *  3-Z  in/  2/~l  -!/>// p*~/~3 

/v/oe/is)e  f—  Q  -/-K-  ■PoC'/?t/*S-//r>  c/rS/tO; 

/-  ^S/9G  J~S7~  Sfir3  (-/)  t^Cts# 

t.  '/A ,  ;..■_=  SS' /l  /r  ~ . . . 
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Pt<pdrAAi'on  prf  D>A»  L*sAj  j  p?nj<'{hs  ¥  3  S’  ^ 
_f*?/7  Su/ZiteJ  (  J >3*  /////  L '*/'»>"*  Utti  i*^erJ  SS  ^ 

- ; — r  ^  J  z*-*9_/  — 


//jy- 

f)  rntc 

L  C 

£SH‘*'  <9SJ 

Sec/ 

SSHC 

o 

iso.  o  too,o 

y -3-i 

F id  is/cj 

6  r>  A* 

Otnc*-  Tee  />?/  3D' 

6 

/uA 

S>  0,»  t 

LC 

£STLo  ssT 

5  ST 

O 

l+Z.O  /O  0,0 

GxisAi/y 

(yrxSt 

^  p^/iyuy^  S'~2  t~ 

( /;>-/ 

ssco) 

ep*u/  *=  2-o  /?• 

CSS  =  0,S  Al  Aon*-  0*r  J»0*  '">*'v’/  (  I  H  '  Z  l/J 

/A3S£  T  ~  /OO.  £  on  -Aot — fjJc  (  D  o*) 

o  *-T  S  5  7~ -3  /p-Z.O  *  c/t,.  oo  -/oe-f/J*  (  O  o*) 

DTS  5  7” -  to  f  ~  I m »v> Ac iii I  on  Zen/  S<*r-C?‘e 
Ct-TS  S  tA/J  J4~Z-C  LVJt/f*-  ^9.<IC  !.„*  ■  )y  poK'!*' 

£  lTS  S  H  ~  /S0,0  eh,  7+  DTS  S/A  6™'  Uw/*«y  ?*.* 

DTSS^z  IO/  c  Per/  pm"  ;  7</(  t.;//r,nj  ^>,/)/  •/»  £<-  T  S  S /A 

/-ASS5P  —  /oO,C>  -JeieA  D  T  5  5 /A 

SSC£  2  ,c>  o*5  foo*o  /^-Z,°  /o,o  AUZ.o  tso,o  /o.o  too.o 

Sot/  Pt-op<sn4,ej  (</>+*  />'+*  b'4/nn»!)  i~)*J>  //<•  )tPr>i  >J Sf“J -’ 

•X  Sxisj’/O'j  So//  ,  p  ?>  /y  oph  j’-f-i: 

//jy_  Pus  3  cou3  <34  m ss  puzss  adust 

_ ,  C  >,  U  -it,  hr- 

/0  0/v<  0  }y  Jin  •  ass  _ 


S)  unit  $6 

SP£2  2-0.0 


CsPL _ 

120,0 


Z-O.O 


A&P37U  ACCJUN  ACiPJT^V  /\BP3  BW  t-iBST 

<3>st.,4*c  (P<r<.  no  <ps^*s>c<  <5>e/.  no  - 

Ou  <S‘v!  CSi+jnUu,/  C  (t Pin,  ■#--  -  , _ 

2-500,0  U-OOO,  o  2soo,o  A-Ooi?.  o  <30.0 
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* 


Z/r*/  p/irlfri  pi  tf-'h'L.  3  : 

Tfc  /ut-  „  S»,  Cj-M  /  P/.  /#."*■  S—  I«3 
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* 

*  BEGIN  MODULE  FA 

t 


THE  RESULTANT  RATIO  =  0  2555,  FOR  l  OAD  CASE  1 

THE  RESU1  TANT  RATIO  =  0  3A74,  FOR  I  OAD  CASE  2 


FINAL  FACTOR  OF  SAFFTY  AGAINST  SLIDING  =  1  75,  FOR  LOAD  CASE  1 

BY  ALLOWABLE  STRENGTH  METHOD 

C ' =C/FS+2C '  TANPHI'-TANPHI/FS 


FINAL  FACTOR  OF  SAFETY  AGAINST  SLIDING  =  2.73,  FOR  LOAD  CASE  2 

BY  ALLOWABLE  STRENGTH  METHOD 

C ' =C/FS+2C '  TANPHI ' =TANPHI/FS 


TOTAL 

COST  = 

352  97 

(«/LF), 

FOR 

LOAD 

CASE 

TOTAL 

COST  = 

352  97 

( */LF )  > 

FOR 

LOAD 

CASE 

ENTER  1  TO  SEE  PLOTS  OF  THE  DATA  AND  ANALYSES 

(MAKE  HARD  COPY  BEFORE  CARRIAGE  RETURN) 

(NOTE  DO  NOT  ENTER  1  IF  YOU  ARE  GOING  TO  RUN  MODULE  WD  ) 
OR  0  TO  OMIT  THE  PLOTS 

•>0 

* 

*  UPDATE  FILF  RFSFT 

* 


* 

♦  COMMAND-DATA  PHASE  FNTFRED 

I 

COMMAND 
7RIJN  WD 

* 

*  BEGIN  DATA  CHECK  FOR  MODULF  WD 

* 

COMPLETE  THE  TRIAL  WALL  DESCRIPTION: 

* 

*  BEGIN  ALTERNATE  METHOD  (USD)  DESIGN 

* 

ENTER  THE  LOAD  CASE  NUMBER  YOU  WANT  TO  DESIGN  FOR 
OR  A  ZERO  FOR  ALL  LOAD  CASES  IN  DATA  LIST  'CASE' 
OR  A  *  TO  ABORT  THE  MODULE 

70 
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« 

♦  DESIGN  SUMMARY 

* 


ULA  ETS 

AS  OOOOO 

TW2 

B  333333 

STR 

0  3333333 

HEEt  U 

14  35441 

ULAB  KU 

25  OOOOO 

BS 

0 

BASER  <  L I ST=WLBR ) 

0. 

ULAH  HEFLT2 

IB  OOOOO 

HEEl.U 

14  35441 

HEEl  T 1 

20  49451 

DEAR  KFLAG 

0 

DKEY 

0 

WKEY 

0. 

BKTF 

100  0000 

ULAS  TSTT 

10  OOOOO 
HSBF'B 

1  6166S0 

TSB 

0 

TSTB 

27  74709 

HSTPH  HSTPB 

14.26293  0 

ULAT  BTE 1 

43  OOOOO 

TOEHT 

18  OOOOO 

TS2 

35  90893 

TUI  TS1 

0  100  0000 

-  ---  TMINB 

18  OOOOO 

TMINS 

18  OOOOO 

4 

*  UPDATE  F II F  RESET 

* 

* 

4  COMMAND- DATA 

1 

PHASE  ENTFRED 

COMMAND 

n.  ND 

1  NTEK  S  TO  SEND  REPORT  TO  ADPC  TFRMINAL 

OR  0  TO  SAVE  IT  AS  A  PERMANENT  FILE 

OR  1  TO  DETACH  (DESTROY)  IT— 

75 

ENTER  YOUR  ADP  CENTER  TERMINAL  MACON  STATION 

COPE 

'KO 


SNUMB  *  7507A 


your  update  file  for  future  restart  is  named  EX4UPD 
stop  OK  (release  unneeded  files) 

* 


The  report  file  from  Example  4  is  similar  in  arrangement  to  that 
for  Example  2,  except  for  having  different  numbers,  and  is  not  shown  in 
this  user's  guide.  It  is  shown  in  the  program  validation  report. 
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c,-  e  u  ••  '  c- 

att  En t  On  O  f 

VJESKD 

SUBJECT:  Rep  ]  acentint  Sheets  for  WES  Instruction  Report  K-80-6,  T'ne  Basic 

User's  Guide  for  Computer  Program  TUT)A 


TO:  All  Recipients  of  Subject  Report 

1.  Tin -sc*  sheets  containing  pages  1-1,  2-1,  2-2.  2-4,  3-1,  8-7  through  8-10, 
8-IS,  8-19,  10-3,  12-4,  12-5,  14-61,  14-64,  contents  and  new  Appendix  A 
should  be  replaced  with  the  attached  sheets  containing  identically  numbered 
revised  pages. 


2.  These  revisions  include  the  21  May  1982  user  notes,  except  that  General 
Notes  3  and  4  are  recinded.  Note  3  is  replaced  with  the  revisions  to 
ISFT  in  data  list  SEEP;  the  restriction  noted  in  Note  4  is  removed. 


3.  Questions  regarding  program  content  should  be  directed  to  W.  A.  Price, 
FTS  telephone  542-3645  (commercial  601/634-3645).  Questions  regarding 
the  CORPS  librarv  and  accessing  program  CTWDA  (CORPS  X'005  3)  should  be 
directed  to  Dorothy  May,  FTS  telephone  542-2724  (commercial  601/634-2724). 


4.  This  is  the  second  change  to  the  Basic  User  Guide;  the  first  set  was 
dated  15  April  1981. 
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BASIC  USER'S  GUIDE:  COMPUTER  PROGRAM  FOR  DKSIGN 
AND  ANALYSIS  OF  INVERTED-T  RETAINING 
WALLS  AND  FLOODWALLS  (CTWDA) 


CHAPTER  1:  INTRODUCTION 

1- 1  PURPOSE  OF  PROGRAM  CTWDA  AND  THIS  BASIC  USER'S  GUIDE 

I — 1 — l  CTWDA  is  a  computer-aided  structural  design  system  for  analysis 

and/or  design  of  inverted-T  cantilever  walls  founded  on  earth  or 
rock.  Multiple  load  cases  allow  the  wall  to  act  as  a  floodwall  or  a 
retaining  wall. 

1-1-2  This  user's  guide  describes  basic  capabilities  of  CTWDA.  Users 
are  referred  to  the  User's  Reference  Manual*  for  a  complete 
description  of  capabilities  and  interpretation  of  the  output. 

1-2  SCOPE.  Chapters  2  through  6,  10  and  11, constitute  the  basic 

instructions.  Once  the  user  has  become  familiar  with  these  chapters, 
Chapters  7  through  9  serve  as  a  step-by-step  data  preparation  checklist. 
Chapter  12  is  furnished  as  a  data  reminder  list  that  can  be  used  as  a  quick 
reference  for  coding.  Chapter  13  describes  the  use  of  the  graphics  display 
capabilities.  Chapter  14  presents  examples  of  how  the  program  can  be  used. 

1-3  ACCESSING  THE  PROGRAM 

1-3-1  On  the  computers  at  WES  or  Macon,  use  the  command 

*FRN  WESLIB/CORPS/X0053 

1-3-2  For  use  on  the  Boeing  EKS1  system,  see  Appendix  A. 


*  Price,  W.  A.  et  al.  1980.  "User's  Reference  Manual:  Computer  Program 

for  Design  and  Analysis  of  Inverted-T  Retaining  Walls  and  Floodwalls  (TWDA)' 
Instruction  Report  K-80-7,  U.  S.  Armv  Engineer  Waterways  Experiment  Station, 
Vicksburg,  Miss. 
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CHAPTER  2:  DESCRIPTION  OF  BASIC 
PROGRAM  CAPABILITIES 


2-1  GENERAL.  CTWDA  uses  a  problem-oriented  command  language  with  data 
grouped  into  named  lists  that  may  be  entered  in  any  order  conve¬ 
nient  to  the  user.  Data  and  most  commands  may  be  entered  interactively 
or  via  data  file.  Program  output  includes  graphic  display  of  data  and 
results.  See  the  documentation  of  the  program  criteria  specifications* 
for  details  on  structural  criteria  used  in  CTWDA. 

2-1-1  Unit  Slice.  Stability  and  stress  analysis  and  design  are  for  a 
unit  slice  of  straight  wall  1  ft  long.** 

2-1-2  Basic  Command  Language.  The  basic  command  language  enables  the 
user  to  control: 

a.  Type  of  program  start:  INIT  or  RESTore.  I N f  T  =  fresh  start 
with  all  new  data.  REST  =  restart  from  old  update  file. 

b.  Starting  a  computation  proc^+ure  ("module")  after  the  required 
data  have  been  entered. 

c.  Review  and  editing  of  data  already  entered  using  the  LOOK 
command . 

d.  Resetting  (updating)  the  update  file  for  future  use  of  the 
REST  command. 

e.  End  of  a  program  run. 

f.  Requests  for  information  about  a  data  item  or  what  data  items 
are  required  for  a  given  computation  module. 

2-1-3  Load  Cases.  Up  to  10  load  cases  may  be  entered  in  each  program 
run.  Data  may  be  designated  to  be  for  all  load  cases  or  for 
any  1  load  case. 

2-2  ACTIVE  EARTH  PRESSURES.  The  active  earth  pressures  for  basic  use 
of  the  program  are  calculated  according  to  Coulomb's  equation  for 
active  earth  pressure,  as  described  in  Engineer  Manual  1110-2-2502.+ 

2-2-1  Basic  use  of  CTWDA  to  determine  floodwall  stability  assumes  a 

vertical  crack  in  the  earth  cover  at  the  end  of  the  heel,  preclud¬ 
ing  use  of  active  pressures  but  allowing  the  consideration  of  additional, 


*  Copies  of  the  documentation  are  available  from  the  L.  S.  Army 
Engineer  Division,  Lower  Mississippi  Valley,  Vicksburg,  Miss. 

**  A  table  of  factors  for  converting  inch-pound  units  of  measurement  to 
metric  (SI)  units  is  presented  on  page  vii. 

Headquarters,  Department  of  the  Army.  1961.  "Retaining  Walls," 
with  Change  3,  25  .Jan  1965,  Washington,  D.  C. 
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optional  external  applied  water  pressure  In  the  vertical  track  due  to 
wave  force  base  pressures. 

2-2-2  Basic  use  of  CTWDA  to  determine  retaining  wall  stability  assumes 
active  earth  pressures  at  the  end  of  the  heel  with  no  crack  in 
the  earth  cover. 

2-2-3  TWDA  calculates  active  earth  pressures  on  the  stem  for  use  in 
stress  analysis/design. 

2-3  PASSIVE  EARTH  PRESSURES  FOR  SLIDING.  Passive  earth  pressures  for 
sliding  calculations  are  from  Coulomb's  equation,  as  described 
in  EM  1110-2-2502. 

2-4  HORIZONTAL  EARTH  RESISTANCE  FOR  OVERTURNING.  Horizontal  earth 
resistance  for  overturning  calculations  depends  on  several 
factors: 

2-4-1  With  a  key,  the  net  horizontal  unbalanced  force  is  resisted  by 
passive  pressure  distributed  as  shown  below: 


passive  pressure  passive  pressure 

value  in  program  value  in  program 

for  RETAINING  WALLS  for  FLOODWALLS 

Because  the  wall  is  independently  checked  against  sliding,  there  is  no 
arbitrary  limit  applied  to  the  passive  pressure  calculated  in  the  over¬ 
turning  calculations.  See  the  User's  Reference  Manual  for  more  detailed 
information. 

2-4-2  Without  a  key,  the  net  horizontal  unbalanced  force  is  resisted  by 
friction  on  the  base,  up  to  a  value  of 


N  tan  +  cA 

where 

N  =  resultant  force  normal  to  the  base  slab 

t>  =  angle  of  sliding  friction  between  the  slab  and  the  subgrade 
e  =  adhesion  between  the  slab  and  the  subgrade,  psl 
A  =  base  area  in  contact  with  the  subgrade 
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b.  Key  under  Che  sLem. 

c.  Kc v  under  the  end  of  the  heel. 

See  fn.ipt.or  10  ot  this  user's  guide  md  Chapter  4  of  LMYj's  documenta- 
t ion  ot  the  program  spec  if ieat  ions  for  more  informal  ion  on  sliding 
computations. 

2-5-1  Sliding  tor  re  u  in  i_n_£  wa  1 1  s  is  calculated  according  to  Engineer 
Technical  I.et  ter  11  10-2- 1  .->4*  using  the  shear-frii  Lion  concept 
of  the  safety  facto:  being  the  ratio  of  resisting  capability  to  driving 
forces.  All  seepage  pressures  are  considered  as  a  driving  force.  The 
minimum  allowable  safet;.  factor  in  design  (moduli  FD)  is  2.0,  which  can 
be  changed  (see  the  fser's  Reference  Manual). 

2-5-2  Sliding  for  f  toodwaUs  is  calculator  according  to  the  allowable 
soil  strength  procedures  described  in  FM  1 1 10-2-2501**  using  the 
mu  1 1 i pi i —plane  failure  surface  shown  in  the  diagram  in  Chapter  10.  The 
allowable  strengths  are  calculated  according  to 


tan 


t.m _ }■ 

'  ks 


and 

,  __  _c _ 

C  _  FS  f  2c 1 

where 

i  =  angle  of  internal  ‘.fiction  in  soil  from  tests 
i '  =  allowible  angle  of  internal  trillion  at  equilibrium 
c  =  test  cohesive  strength,  tsf 
c'  ~  allowable  cohesive  strength,  tsl 
FS  -  trial  factor  of  safeic 

FS  is  varied  tint  il  a  value  is  t ound  to  make  the  driving  and  resisting 
forces  eqiia  1  .  Titi-  minimum  a  1  1  owah  1  e  safety  lactor  in  design  (Module  FD) 


*  Headquarters,  Depart meni  ot  the  Army.  "Cravity  Dam  Design-- 
S  t  ii>  i  1  i  t  v  ,  "  W.t  s!i  i  in, t  mi,  D .  f . 

**  I  D  ,H.  "Flood  k.i  Ms, 

W.r.iii  ni;  l  on  ,  i  i .  C  . 


with  t  hange  ! ,  •  Jan  1  HbS, 


is  1.5,  whir!)  can  he  changed  (see  the  User's  Reference  Manual). 


2-6  UPLIFT.  Uplift  is  calculated  by  the  line  of  creep  method  described 

in  EM  1110-2-2501.  Different  creep  path  descriptions  are  used  for 
the  three  purposes  described  below.  Other  methods  are  available  (see  the 
User's  Reference  Manual). 

2-6-1  Overturning  calculations  are  exactly  as  shown  in  EM  1110-2-2501. 

Wien  the  vertical  resultant  force  lies  outside  the  kern  (resultant 
ratio  less  than  one  third  or  more  than  two  thirds),  only  the  effective 
portion  of  the  base  width  (the  portion  in  bearing  contact)  is  included  in 
the  creep  path  and  in  sliding  adhesion  strength.  The  toe-side  face  of  the 
key  is  always  included  in  the  creep  path  unless  ISFT  =  -1  in  data  list  SEEP, 
in  which  case  the  toe-side  face  of  the  key  is  not  included  in  the  creep 
path  when  the  bottom  of  the  key  is  not  in  earth  bearing  contact.  Basic  use 
of  the  program  assumes  that  floodwalls  have  a  vertical  crack  in  the  earth 
cover  at  the  end  of  the  heel  and  that  retaining  walls  do  not.  See  LMVD's 
documentation  of  the  program  specifications  for  illustration. 

2-6-2  Sliding  calculations  of  creep  pressures  are  similar  to  those  for 

overturning  except  that  the  creep  path  follows  the  failure  surface 
under  the  neutral  block.  This  is  along  the  concrete-subgrade  interface 
only  when  there  is  no  key  and  the  maximum  possible  angle  OMEGA  is  being 
considered  (see  the  sliding  discussion  in  Chapter  10) . 

2-6-3  Boil  control  creep  ratio  calculations  in  the  basic  use  of  the 
program  use  a  creep  path  similar  to  that  used  for  overturning. 

See  paragraph  3-3-3  of  the  User's  Reference  Manual  for  more  information  on  boil 
control  capabilities.  Basic  use  of  the  program  reports  the  actual  creep 
ratio  but  does  not  control  it.  For  additional  information,  see  the  User's 
Reference  Manual. 

2-7  LOCATION  OF  VERTICAL  RESULTANT  FORCE.  The  vertical  resultant  fore 

location  is  controlled  during  overturning  stability  design  so  that 
it  is  kept  within  the  middle  third  (minimum  resultant  ratio  =  1/3)  for  load 
cases  when  the  water  level  over  the  heel  is  more  than  1.05  ft  below  the  toe 
of  stem  and  within  the  middle  half  (minimum  resultant  ratio  =  1/4)  for  load 
cases  where  the  water  level  over  the  heel  is  within  1.0  ft  of  the  top  of  the 
stem. 

2-8  GRAPHICS  OUTPUT.  Graphics  output  includes  input  data,  resulting 

pressures,  and  member  forces  and  moments.  See  Chapter  13  for  details. 

2-9  EARTHQUAKE  EFFECTS.  Earthquake  effects  are  included  in  the  cal¬ 

culations  in  CTWDA  but  are  beyond  the  slope  of  this  user's  manual. 

See  the  User's  Reference  Manual  and  LMVD's  documentation  of  the  program 
specifications  for  more  information. 
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CHAPTER  3:  PROGRAM  ORIENTATION 


3-1  GENERAL.  When  the  user  starts  program  CTWDA  running,  it  is  in 
the  command-data  entry  phase.  After  an  initialization  sequence 
of  questions  and  answers,  the  program  will  accept  either  commands  or 
data  lists  when  the  prompting  message 

COMMAND 

? 

is  printed  at  the  time-sharing  terminal.  When  enough  data  lists  have 
been  entered  to  define  the  data  required  for  a  particular  computation 
module,  the  command 

RUN  Module-Name 

may  be  entered,  to  start  the  named  module  running.  The  data  lists  may 
be  entered  in  any  order  so  long  as  the  items  in  each  list  are  in  the 
order  prescribed  for  that  list. 

3-2  OPTIONS ■  There  are  four  computation  modules  available  in  the 
basic  use  of  the  program: 


Group 

Module-Name 

Action 

Stability 

FA 

Foundation  investigation 

FD 

Foundation  design 

Stress 

WA 

Stress  analysis 

WD 

Stress  design 

In  the  basic  use  of  the  program,  either  module  FA  or  module  FD  must  have 
been  completed  with  the  message 

# 

#  UPDATE  FILE  RESET 

# 

before  modules  WA  or  WD  will  run. 

3-3  PROGRAM  FILES.  Basic  use  of  the  program  includes  the  three 
different  types  of  computer  files  defined  below: 

3-3-1  Update  File.  The  update  file  must  be  new  for  each  new  program 

run.  The  name  entered  for  this  file  must  not  already  be  in  use. 
This  file  contains  the  execution  status  (data  and  intermediate  informa¬ 
tion)  of  the  program  as  of  the  last  time  the  message 


»  UPDATt  FILL  RL'SlT 


was  printed  at  the  user’s  tinu— sharing  terminal.  The  file  ma_.  be  used 
only  for  future  use  with  the  REST  command  to  restart  after  a  program 
termination.  It  cannot  be  listed  in  time-sharing  and  can  be  created 
only  by  CTWDA. 

3-3-1  Data  File.  A  data  file  contains  data  lists  and  commands  that 

were  tvped  and  saved  into  a  file  instead  of  being  entered  inter¬ 
actively.  It  is  created  by  the  user  before  starting  TWDA .  This;  file  is 
used  as  input  only  and  is  not  updated  or  changed  by  the  program.  Its 
use  is  described  in  detail  in  Chapter  b. 

3—3—3  Report  File.  The  program  creates  a  temporary  report  file  that 
the  complete  output  is  written  to  (only  a  summary  output  is 
printed  to  the  time-sharing  terminal).  When  the  user  uses  the  END  com¬ 
mand  to  stop  the  program,  he  is  given  the  options  of  directing  the  report 
file  to  a  high-speed  batch  terminal,  saving  t he  file  as  a  permanent  file, 
or  destroying  the  file.  The  user  must  be  ready  with  a  station  code  if 
he  is  running  on  the  U.  S.  Army  Engineer  Waterways  Experiment  Station 
(WES)  or  Office  of  Personnel  Management,  Macon,  Ga . ,  (Macon) ,  computers. 
Tin  station  code  is  obtained  from  the  user's  ADP  Center.  A  saved  per¬ 
manent  report  file  may  not  be  used  with  the  REST  command  or  as  a  data 
file.  All  the  user  can  do  with  it  is  list  it  at  a  terminal.  See  para¬ 
graph  A-7  for  instructions  on  how  to  control  the  amount  of  information 
written  to  the  report  file. 
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ELTS3W  =  elevation  of  existing  ground  under  basic  working  point 

F.I.TSSH  =  elevation  of  existing  surface  at  a  distance  DTSSH  on 
the  heel  side  from  the  BUT,  feet.  Default  =  same  as 
F.LTS5W 

DTS5H  =  horizontal  distance  from  the  BWP  to  ELTSr>H,  feet. 

Default  =  0.0 

HSSSH  =  existing  surface  slope  bevond  distance  DTSSH,  heel  side, 
feet  horizontal  per  foot  vertical,  100.0  =  level.  Posi¬ 
tive  upward  leaving  the  stem.  Default  -  100.0 

8-4  SOIL  PROPERTIES.  Data  Lists  beginning  with  SP : 

8-4-1  Required  Data  List  SPE3  (Soil  Properties  of  Existing  Soil).  This 

data  list  is  not  load  case  dependent.  It  defines  the  suberade 
soil  plus  backfill  earth  if  not  separately  defined  and  modules  FA  and  FD 
have  not  been  run. 

SPE3  PH  13  C0H3  GAMAS3  PHI  S3  ADHS3  ABP3TN  ABP3BN  ABP3TW  A5P3BW  ELBS3 

SFE3  =  name  of  list 

PHI3  =  angle  of  internal  friction,  degrees.  No  default  value. 

C0H3  =  cohesive  strength,  psf.  No  default  value. 

GAMAS 3  =  unit  weight,  including  weight  of  water  if  submerged,  pcf 
No  default  value 

PHTS3  =  maximum  angle  of  friction  along  soil-concrete  interface 
for  sliding  on  subgrade,  degrees 

ADHS3  =  adhesive  strength  along  soil -concrete  interface  for 
s 1 iding ,  psf 

(NOTE:  The  rest  of  this  list  may  be  omitted  if  bearing  pressure  is  not 

to  be  checked.) 

ABP3TN  =  allowable  bearing  pressure  under  a  wall  with  base  width 
BUT  (narrow  base)  as  defined  in  paragraph  8-8-4,  psf, 
at  the  top  of  this  soil  (no  overburden) .  No  default 
value 

ABP3BN  =  allowable  bearing  pressure  under  a  wall  with  base  width 
BUT  (narrow  base),  psf,  at  the  bottom  o!  existing  soil, 
including  weight  of  overburden.  (At  elevation  ELBS3.) 

No  default  value 

ABP3TW  =  allowable  bearing  pressure  under  a  wall  with  base  width 
BU'2  (wide  base),  psf,  at  the  top  of  this  soil.  No 
default  value 

ABP3BW  =  allowable  bearing  pressure  under  a  wall  with  base  width 
RW2  (wide  base),  psf,  at  the  bottom  of  existing  soil, 
including  weight  of  overburden.  (At  eTvation  E1.BS3.  ) 

No  detail  It  value 
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ELBS3  =  elevation  of  bottom  of  soi  ]  laver  >,  feet.  Basis  for 
ABP3BN  and  ABP3BW.  Default  =  10  ft  below  the  lowest 
concrete  elevation 

A-4-J  Optional  Data  Lists: 

a.  Data  l_i  s_t_  SPH1  (soil  properties  of  hu-l  backfill,  l.iver 
nuir.hejr  1).  This  list  is  not  needed  for  a  particular  load 
case  it'  the  following  conditions  ate  tru  for  that  load  case 

(1)  The  basic  properties  of  internal  : r : i t i on  angle ,  cohe¬ 
sion,  and  saturated  earth  unit  weight  art  the  •  are  for 
t  he  haul  backfill  a  s  tor  the  ; ubnrade  data  list  M’E 3. 

<  d '  the  user  is  willing  to  use  t  hi  oil  t  'a.  ,ts  shown  be- 

1  r..  for  data  variables  RKA1  ,  Di'l.'l ,  P.KAi  and  HCMIS: 

Data  Variable  Unit s  D«  -i.rn.lt  Va  1  a 

RKAl  ratio  C  (see  nar.tr ranh  •-  1-3) 

DELTA 1  degrees  0.  / 

RKAE1  ratio  <' 

HCMIN  feet  1  +  O.ITTb  -  r  S'KW  1.0  ]  •  ?.0 

(3)  Modul.es  FA  anil  FD  have  not  '.at  been  run. 

The  default  values  listed  below  are  applicable  when  SPH1  is 
used  for  a  particular  load  case  or  all  load  ca?  os: 

SPhl  LC  PH  1 1  C0H1  GAMAS  1  RKAl  DELTA1  PKAE1  HCMIN 
SPril  =  name  of  list 

LC  =  load,  case  number  for  this  set  of  "a  lues 
PH11  =  angle  of  internal  friction,  degrees.  Pef  alt  =  c.O 
C0H1  =  cohesive  strength,  psf.  Default  =  o.O 

GAMAS 1  =  unit  weight,  including  weight  of  water  i;  submerged, 
pef.  No  default  value 

(NOTE:  The  list  may  be  truncated  here.) 

RKAl  =  horizontal  active  earth  pressure  coef  f  i  ci  <  nt .  '.fill  be 
used  instead  of  Coulomb  calculations  based  on  PHI1, 
DELTAl,  and  stem  face  batter,  if  defined.  Use  of  the 

letter  C  as  the  value  will  cause  it  to  be  calculated. 

Default  =  C 

DELTAl  =  wall  friction  angle  for  Coulomb's  equation,  for  active 
earth  pressure  coefficient,  degrees.  See  RKAl  above. 
Default  =  0.0. 

RKAE1  =  Mononobe-Okabe  earthquake  active  earth  added  pressure 
coefficient.  Will  be  calculated  from  RKH  and  RKY  in 

data  list  SOLP  if  the  letter  C  is  used  as  a  value  for 

RKAE1 
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HCMIN  -  minimum  eart.ii  backfill  cover  over  the  «.• : i c  1  of  the  heel, 
feet.  Used  only  bv  module  FD.  Default  =  3  +  0.l[ETS  - 
KSHW ( l.C)  J  '■  5.0.  This  is  the  onlv  data  variable  in 
this  list  that  is  not  load  case  dependent. 

b.  Data  list  SPT7 _ (soil  properties  of  toe  backf!ll_,  layer 

number  7).  This  list  is  not  needed  for  a  particular  load 
case  if  the  data  for  internal  friction  angle  (PHT3),  cohesion 
(COM3),  and  saturated  unit  weight  (GAMAS!)  oi  data  list  SPE3 
are  also  valid  for  the  toe  earth  backfill,  fir  that  load  case, 
and  if  nodules  FA  and  I'D  have  not  vet  been  run.  The  default 
values  listed  below  are  applicable  when  SPT7  is  used  for  a 
particular  load  case  or  all  load  cases: 

SPT7  LC  PH  1 7  C0H7  GAMAS 7 

SP T  7  =  name  of  list 

LC  =  load  case  number  for  this  set  of  values 

PHI  7  =  angle  of  internal  friction,  degrees.  D<  fault  =  0.0 

C0H7  =  cohesive  strength,  psf.  Default  =  0.0 

CAMAS 7  =  unit  weight,  including  weight  of  water  if  submerged, 
get.  No  default  value 

8-3  FOUNDATION  DESIGN  PARAMETERS 

8-5-1  OjU_i on a_l  Data  List  SOLP  (Soils  Design  Parameters.).  This  list 

contains  tire  major  stabilitv  desi gn/anal vs  is  control  parameters. 

It  is  described  in  detail  in  the  User's  Reference  Manual  and  is  not 
needed  for  basic  use  of  the  program.  The  sumnarv  definitions  in  this 
user's  manual  ar<  included  only  to  show  the  possible  versatility  of  the 
program.  Chapter  2  describes  the  pr>  grammed  action  when  data  list  SOLP 
is  not  used: 

SOLP  LC  IFW0C  NODE  IFSOM  NPPD  RKH  RKV  CFMA 

SOLP  =  name  of  list:  soil  design  parameters 

LC  =  load  case  number  for  this  set  of  values 

IFL'OC  =  wedge  method  or  Coulomb's  method  for  active  earth  pressures 

NODE  =  how  manv  nodes  are  used  to  specif\  activi  earth  pressures 

IFSOM  =  wedge  method  control  parameter 

NPPD  =  passive  pressure  diagram  shape  control  for  overturning 
calculat ions 

RKH  =  earthquake  horizontal  acceleration  factor 
RKV  =  earthquake  vertical  acceleration  factor 
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CFMA  =  correction  factor  for  active  earth  pressure  moment  arm, 
to  include  arching  active 

8-5-2  Optional  Data  List  RRD  (Used  in  Module  FD  Only).  This  list  con¬ 
trols  the  limits  placed  on  resultant  vertical  reaction  force 
location  in  the  foundation  stability  design  calculations.  It  is  de¬ 
scribed  in  detail  in  the  User's  Reference  Manual  and  is  not  needed  for 
basic  use  of  the  program.  The  summary  definitions  shown  in  this  user's 
manual  are  included  only  to  show  the  possible  versatility  of  the  program. 
Paragraph  2-7  describes  the  programmed  action  when  data  list  RRD  is  not 
used : 

RRD  LC  RRMIN 

RRD  =  list  name:  resultant  ratio  for  design 
LC  =  load  case  number  for  this  value  of  RRMIN 
RRMIN  =  minimum  allowable  resultant  ratio  for  stability  design 

8-6  WATER .  Both  of  these  lists  are  optional,  so  go  on  to  para¬ 
graph  8-7  if  there  is  no  groundwater  or  pool. 

8-6-1  Required  Data  List  SEEP.  The  first  three  variables  in  data  list 
SEEP  define  water  elevations;  most  of  the  other  data  variables 
in  this  list  are  beyond  the  scope  of  this  basic  user's  guide.  Only  the 
names  of  the  variables  are  shown  herein.  See  the  User's  Reference 
Manual  for  information  on  these  variables  concerning  alternate  methods 
for  determining  seepage  pressures: 

SEEP  LC  ELWT  ELWH  HGSW  ISLC  ISFT  KRACK 

SEEP  =  list  name 

LC  =  load  case  number  for  this  set  of  values 

ELWT  =  elevation  of  water  on  the  toe  side  of  the  stem,  feet. 

Default  =  C  for  "no  water" 

£01/11  =  elevation  of  water  on  the  heel  side  of  the  stem,  feet. 

Default  =  C  for  "no  water" 

(NOTE:  The  list  may  be  truncated  here.) 

HGSW  =  use  a  value  of  C 

ISLC  =  use  a  value  of  C 

ISFT  =  use  a  value  of  C  (for  line  of  creep  method).  See  para.  2-6-1 

KRACK  =  use  a  value  of  C.  The  programmed  action  is  described 

in  Chapter  2 

8-6-2  Optional  Data  List  BOIL.  This  controls  calculation  of  the  boil 
control  creep  ratio.  The  list  is  described  in  detail  in  the 
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8-8-4  Data_Item  Descr i pt ions .  (See  Figure  8-4.)  Wall  parts  are  listed 
in  tiic  approximate  order  that  they  are  used  in  tin-  program: 


Variable 

Name 

Units 

Default 

Value 

Def init ion 

Stem  Description 

TSTT 

in . 

TMINS 

Stem  thickness  at  top.  See  note  11 

F.TS 

ft 

(1) 

Elevation  of  top  o!  stem 

TSB 

in . / f  t 

0.0 

Toe-side  batter,  inches  horizontal  per 
foot  vertical 

TSTB 

in . 

(10) 

Stem  thickness  at  bast'.  see  note  11 

TMINS 

in  . 

(3) 

Minimum  allowable  stem  t!  ickness .  See 
paragraph  8-8-2b(2) 

HSTPH 

ft 

(2) 

Heel-side  top  panel  height.  Should  be 

0.0  if  no  top  panel.  See  note  11 

HSTPB 

in . / f  t 

0.0 

Heel-side  top  panel  batter,  inches  hori¬ 
zontal  per  foot  vertical.  See  note  13 

HSBPB 

in . / f  t 

(3) 

Heel-side  bottom  panel  batter,  inches 
horizontal  per  foot  vertical.  There  must 
be  a  bottom  stem  thickness  at  base  (hori¬ 
zontal  projection).  See  notes  10  and  13 

Toe  Description 

TW1 

ft 

0.0 

Width  of  part  1  of  toe  (at  stem) 

TS1 

ratio 

100.0 

Slope  of  top  of  part  1  of  toe,  1.0  verti¬ 
cal  to  TS1  horizontal,  lh<1.0  =  level. 

Must  always  be  positive 

TW2 

ft 

(4) 

Width  of  entire  toe.  Sec  note  10 

TS2 

ratio 

100.0 

Slope  of  top  of  part  2  of  toe  (at  end), 
1.0  vertical  to  TS2  horizontal,  100.0  = 
horizontal.  Must  always  be  positive 

TOF.HT 

in . 

TMINB 

Toe  thickness  at  end.  Always  vertical. 
See  note  12 

BTE1 

ft 

(1) 

Elevation  of  bottom  of  toe  at  end 

BTE11 

ft 

(1) 

Lowest  value  of  BTE1  in  module  FD 

BTF12 

ft 

(5) 

Highest  value  of  BTF.l  in  module  FD 

STR 

ratio 

None 

Stem  ratio  (Design  value  for  TW2/BW) 

(Cont inued) 


8-8-4  Data  Item  Descriptions  (Continued): 

Variable  Default 

Name  Units  Value  Definition 


Base  Bottom 

BW  must  be 

face  of  the 

Descript 
such  that 

stem  or 

of  feet 

ion  (The  values  of  TW2  (or  STR)  and 
at  least  one  point  at  the  toe-side 
inside  the  stem  is  an  integer  number 
from  the  end  of  the  toe.) 

BW 

f  t 

( b ) 

Base  width  (horizontal  projection).  See 
note  10 

BW1 

1  t 

(1) 

Minimum  value  for  BW  in  module  FD.  Also 
needed  for  allowable  bearing  pressure 
interpolation  in  modules  FA  and  FD 

BW2 

f  t 

(1) 

Maximum  value  for  BW  in  module  FD.  Also 
needed  for  allowable  bearing  pressure 
interpolation  in  modules  FA  and  FD .  Must 
be  larger  than  BW1 

BS 

rat  io 

o 

o 

Base  bottom  side  slope,  BS  vertical  to 

1.0  horizontal,  0.0  =  level 

3S1 

rat  i o 

0.0 

Minimum  value  for  BS  in  module  FD 

BS2 

ratio 

0.3333 

Maximum  value  for  BS  in  module  FD 

BASER 

ft 

O 

o 

Base  horizontal  radius  defining  trape¬ 
zoidal  plan,  measured  from  basic  working 
point,  positive  over  heel.  Base  is 
alwavs  1.0  foot  wide  under  the  basic 
working  point.  0.0  =  rectangular 
(inf i n i t e  rad i us) 

TM1NB 

in . 

(3) 

Minimum  allowable  base  slab  thickness. 

See  paragraph  8-8-2b(2) 

Key  Description 

K  FLAG 

0  or  1 

1 

0  if  kev  is  at  end  of  heel;  1  if  key  is 
under  stem 

DKF.Y 

ft 

o 

o 

Key  length,  measured  vertically  along 
heel  side 

DKEY1 

ft 

o 

o 

Minimum  value  for  DKF.Y  in  nodule  FD 

DKEY2 

ft 

(7) 

Maximum  value  for  DKEY  in  module  FD 

BKTF 

rat  io 

3.0 

Toe-side  face  batter,  1.0  horizontal  to 
B'-'TF  vertical 

WKEY 

i  n . 

TMINB 

Width  (thickness)  at  bottom  of  kev.  See 
note  1.1 

(Cont inued) 
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8-8-4 

Va r l ah  1 
Name 

H  F.Kl.Tl 
HKFI.T2 

liKFl.W 

NO  I  KS : 


Da t  a  I  ton  Dear r 1 pt ions  ( Cone  1 uded) : 


De  f aul t 


I'n  i  t  s 

Value 

Det  i  n  1 1  i« 

>n 

Hee 1  Deser ipt i on 

in . 

(8) 

Thickness  at  stem.  See  m 

»te  12 

in . 

TMINB 

Thickness  at  end,  not  inc] 
Mav  not  be  greater  than  hi 

lading  an-.  kev 
11 .1  1 

1 1 

(4) 

Width  (horizontal  project; 

1  .'!!  }  .  See 

note  10 


ll>  Required  data  item  with  no  default  value  or  default  calcu¬ 
lation  procedure. 

(2)  Will  he  calculated  to  he  as  large  as  jossible.  See 
Figures  8-4  and  8-h. 

(it  Calculated  by  program. 

(4)  Set  paragraph  l-6-2a(l)  of  the  I'ser's  Reference  Manual. 

(SI  Note  (1);  must  he  helow  top  ot  soil  laver  7  as  defined  by 
data  list  SST. 

(h)  Three  fifths  of  KTS-BTFl  or,  as  determined  hv  module  FD, 
between  BW1  and  BW2 . 

(7)  Default  value  for  tloodwall  is  0.8  of  KTS-HTK1  if  KI-T.AG  is 
defined  or  0.0  if  KFI.AG  is  not  defined;  default  value  for 
retaining  walls  is  zero. 

(8)  Default  values 


a  . 

TMINB 

h  . 

Top  of 

heel  must  not  slope- 

down  towaru 

the  stem. 

c  . 

Set  at 

top  of  too  at  stem 

if  I  B  SAMI’.  - 

1  and  it  it  is 

s  t  rong 

enough . 

(4)  See  paragraph  )-S-2a(  t)  of  tin-  I'ser's  Ref<  rence  Manual. 

(1(0  Program  verifies  consistence-  ot  following  iquation,  within 
0.01  ft,  or  calculates  values  to  complete  the  equation: 

BW  =  TW2/S1R  ■  TW2  e  TSTB/12.0  4  111  1.1  W 


(11) 

Mac- 

not 

lees  t  ban 

TM  INS 

(12) 

Mac 

not 

hi- 

1 1  s  t  hail 

TMINB 

(lit  Wlien  a  single  hatter  is  desired  on  the  he.  1-side  lace  of 
the  stem,  use  HSTPH  -  o,  HSTPB  =  anything,  and  use  HSBPB 
for  the  single  hatter. 


rd  mutes 


positive  X-coordinates ,  +  bAi>hK 


1.iv  nevef  he  negative. 

Value  =  100. i;  if  level;  must  never  slope  downward 
t  >wur:J  Mem. 

Controlled  hy  design  process  in  module  H>. 


''ipvire  8-4.  Wall  cross-sort  ional  data  variab 


10“*  A  l  1  • ;  :=||t  i  v.  t 'Mi-  r  >  .  < ;  •  ;•  than  /.erf  ..iso  include  the 

resist  ing  tom  o!  :  ne  parallel  component  ot  the  weight  of  the 
neutral  block,  along  the  inclined  failure  surface. 

10-8  Ipliil  ca  leiil.it  :.u;-  t  <■:  s  i  ;  a  i  ■  i  ,•  include  a  liiv  of  creep  that 

gfS  along  the  bottom  oi  tin  nutra]  block  and  up  vertically  at 
each  end  of  tin  base.  htfv  mt  .art:  w,  tghts  .ire  used  in  tin  active  and 
passive  wedge  ca  leu  la t  ions . 

10-9  Users  should  consider  i  he  i-  pad  of  FTI  1 1 10-2-256,  24  June  1981, 
"Sliding  Stahi l i tv  for  Con;  rot. -  Structures",  when  selecting  their 
values  of  NS1.IDK  in  optional  data  list  SMI). 

10-9-1  MSI. IDE  =  1  i-'  the  default  action  for  retaining  walls.  Its  action 

is  described  in  para  2-3-1  of  the  Basic  User's  Guide,  page  3-10 
of  the  User's  Reference  Manual,  and  exhibit  H  of  the  Program  Criteria 
Specifications  Document .  It  is  based  on  ET1.  1110-2-184  and  uses  a  limit 
state  force  ratio. 

10-9-2  NSI.IDE  -  2  is  tin*  default  aet :  on  for  flood  walls.  Its  action  is 
ciescribed  in  para  2-3-2  of  the  Sasic  User's  Guide,  page  1-10  of 
the  User's  Reference  Manual,  and  Exhibit  I  of  the  Urogram  Criteria  Snecifi 
cations  Document.  It  is  baser!  on  KM  1110-2-2301  and  uses  allowable  soil 
strengths  in  force  equilibrium. 


li>-9-3  NSLIDE  =  i  Ik  available  in  the  program  through  use  of  data  list 
S! ID,  to  conform  to  the  sense  of  ETL  1110-2-256.  Sou  Exhibit  J 
ot  the  Program  Criteria  Specifications  Document  for  a  description  of 
the  act  ion  when  NS!. IDE  =  3.  Data  list  SLID  is  described  below: 

SLID  LC  NSLIDE  FSMIN 

where 

Sl.llt  =  name  of  data  list 

l.C  =  load  case  number  (1-10,  or  0  for  all  cases) 


NSLIDE  =  3 


FSMIN  -  minimum  factor  of  safety  on  material  properties,  for  design, 
using: 

C 

(  =  ultimate 

allow  FS 


tanUallow)  = 


tan(,5test) 


See  para  9,  page  20,  of  ETL  1110-2-256  for  suitable  values  for  FSMIN  when 
VSi.fDE  -  3. 


10-4 


f)0  ta 
list 

i  r*i» 


KKli 

si  r  n 

*«:fi  i 

SCF  V 


SCUM 


sruv 


Datd 

I  tern 

Units 

1  A 

1  ACM 

1  1  top 

1  OUT 

utf: 

POT 

Kl  HU 

1  -SF 

HPK 

K'JjF- 

1  MM 

1  SI 

It:  I  ACM 

KRHIN  RA  I  III 


l  c 

CACH 

FVS 

t  r«/rr 

ivb 

Lb  A  \ 

I‘Vl< 

f  OUT 

u: 

i;  ACM 

mi 

i  b  n  r 

LI-'H  l 

/  oar 

1  'He 

i  b/r  r 

1  FI  IV 

F'UO  T 

l.( 

EACH 

poi 

I.DZIT 

UV  l 

E001 

\V2 

I.B/F  r 

DVV 

f  oo  r 

PV3 

I.D/F  I 

nv3 

FOOT 

\VA 

I.B/F  T 

nv4 

FOO  T 

[•or, 

I..B/FT 

nvs 

FOOT 

I.C 

EACH 

U1 

POF 

ci.ui  r 

1  (KU 

KT.UU< 

1  OUT 

U.3 

PSP 

U4 

P«U 

I.C 

i:ach 

ur 

poi- 

uu  r 

IOOT 

mu  r 

1  00  T 

141 1 

PSI 

UCJH 

1  001 

hum 

1  00  T 

Definition 


Passive  ores'i'jre-  diagram  npd  1  na I  e«, 

•  OAB  CASK  NUMBER  (1-10  OR  0  I  Of-  All  I  DAI'  C  ASI.1 
CUV  nr  I  OF*  OF  PASSIVE  PRESSURE  It  [AGRAMS 
MAX  PASSIVE  PRESSURE  F  ROM  U  [Mil  LOAD 

MAX  PASSIVE:  PRESSURE  FROM  E  0  HORIZ  Ct  I  <  I>  I  f  I(  iNAI 

MAX  PASSIVE  PRESSURE  I  ROM  HUM/  EAR  Hi  t  SUHCHARG1 

MAX  PASSIVE  PRESSURE  FROM  MORI/  SEFPAC-i 

Minimum  'll  I'iuijM..  resultant  rat  io 

111  Alt  CASE  NUMBER  1  10  OR  0  FOR.  All.  I  OAU  CASES  > 

MIN  AIIOWABIE  OVERT  URN  [Nil  RISUI  TAN  I  RATIO 

Bisect  vertical  line  loads  on  sit «  and  iiici 

I  OAU  CASE  NUMBER  (I  lO  OE  0  FOR  All  l  OAU  CASES' 

LINE  LOA[i  LlllUIN  ON  CEN1I  R  (JF  I  Of  01  STEM 

1  INF  LOAD  DOWN  ON  HAST  SI  AD  CONCFil  TE 

F10R1 ZGN T Al  DISTANCE.  WORKING  FT  TO  PUD,  F  TO  HEM. 

Direct  horizontal  line  loads  on  stem 

LOAD  CASE  NUMBER  (I  10  OR  0  FOR  Al  I.  I  HAD  CASES' 

I  INE  LOAD  HORl/  ON  STEM  OR  END  OF  TOC  t  FROM  HI  II 

EI.F  V  Ol  PHI  (ON  ft  If  OR  STEM) 

LINE  LOAD  IIORIZ  ON  SUM  ONI.X.  I  FROM  MCI  I 
F  I  CV  01  PIC  (ON  s  TEH  ONLY) 

Surcharge  line  loads  on  hail  fi!  I 


LOAD  CASE  NUMBER  (1  -10  OE 

:  0  1- 

OP  < 

*1  1.  i 

OAU  CAST 

:•  •  i 

i.  ine:  surcharge  vi  r?  icai  , 

N0 

1 

HORIZ  DIST  ,  BASIC  WORK 

PT 

r  ( i 

PCI  . 

♦  OOI.R 

Ml  |.  1. 

LINE  SURCHARGE  VIRTICAI  , 

*0 

v 

HORIZ  DIST  ,  BASIC  WORK 

PT 

TO 

1  V 

f  OVIK 

mi  n 

l ine:  surcharge:  vi  riicai  , 

NO 

,-i 

HORIZ  DIST  ,  BASIC  WORK 

P  r 

TO 

PV3  > 

♦  ooi:f< 

HI  U 

LINE  SURCHARGE:  VIRTICAI  , 

NO 

A 

HORIZ  DIST  ,  BASIC  WORK 

PT 

TO 

F  VA, 

♦  OVt  TV 

1  If  LI 

LINE  SURCHARGE  VERTICAL, 

NO 

tr, 

HORIZ  DIST  ,  BASIC  WORK 

PT 

TO 

rv.:i , 

♦  UVCP 

Hf  1-  1. 

Direct  hori'z  or<-ssures  on  stem  fi  neutral  hloil 
LOAD  CASE  NUMBER  <1  10  OR  0  FOR  ALL  LOAD  CASES) 
IIORIZ  PRESSURE  I  OAD  ON  STEM,  1  FROM  HKF  I. 

ELF  V  OF  TOP  OF  LOAD  W1  (MUST  BE  ON  STEM) 

Elf: V  OF  BOTTOM  01  LOAD  U 1  (MUST  BE  ABOVE  GRADE) 

I  XTE.RNAL  IIORIZ  PRESSURE  AT  MET  L  ,  VALUE  AT  GRADE 
EXTERNAL  IIORIZ  PRESSURE  AT  HEM.,  VALUE.  AT  BOM  OH 


Surcharge  area  loads  nn  Dart  Fi  1  l 

LOAD  CASE  NUMBER  (1-10  UR  0  EUR  All.  LOAD  OASIS) 

VERT  (US  I  REDO  1 1  P  SURCHARGE  OVER  I  01  ONLY 

WIDTH  0!  STRIP  LOADED  BY  SURCHARGE  UT 

HCTRIZ  DISTANCE,  BASIC  WORK  POINT  TO  si  IROMARGI  UT 

VERT  DH5TRIDUn.(i  SURCHARGE  UVI  R  HE  El  ONI.  Y 

WIDTH  OF  STRIP  LOADED  BY  SURCHARGE  WH 

HORIZ  DISTANCE.,  BASIC  WORK  POTNI  10  SURCHAPGI.  WII 


I 

I 


t 


(Continued) 
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A 

i'ii 

hi  ■; 

ANSI  1 

OI  [NU;i-NAI.  1  Mil  (UN 

.  Cl)  (1  1  ■ 

.tl  |.  ’ 

1  HH' 

I1  SI 

SOI  II  s 

I’vM  '  IKKN'.IH  "l 

Mill 

1  At  I  k 

■  ,• 

i  r«.'i  i 

UNIT  i 

WLO.HI  or  MUi  i 

AYI  |v 

S.  .A  Mi-,- 

.77  ?  ! 

II  M  V 

hl.h 

HA  X 

ANt.il  1  01  SI  1(1 1  IMS. 

1  k’H 

1 I MN  UN  f 

>H  Jl.  .  A  > 

1-  c 

AhM'  ■’  • 

CSI 

SLIM  NU  Al  'HI  S  1  01.;  MM 

NO  OI 

H'l.  ‘.OH 

S  O  !  ■  ' 

Ai.l  ON 

1  SI 

At  l  UW 

hlvNij  t  fvf  ssni  i 

mi' 

OI  i  At!  1 

-,.v  : 

-U  SAkl 

AM  M'N 

1  M 

Al  t  Ilk' 

hK’Nij  I’M  SSMI  1 

hoi  t 

HI  i  A  Y'  !• 

1  N'v 

HU  HA 

AHi  •’  •  l  U 

1  'SI 

Al  i  nu 

hKN‘.  CklSMlKi 

1  OF 

HI  1  0  Yl  I- 

u  i  ;«• 

HASt 

’  .HUI 

CM 

Al  1  OU 

hKNO  no.  .'  (f'ci 

hCO  I 

HI  1  A  Y  f 

'  w: 

’i  f<ASi 

(Com  inuPd) 
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n.ttd  Pdti 

List  I  ten  Un Us 


SI  H  l 


l  c 

1  A(.H 

run 

PI  0 

KOI  11 

F  SI 

.AMASl 

i  b  <: 

k:t-  . •«  1 

■•'AT  p 

»F  1  A  1 

PI  (j 

<  l\Al  l 

i  :AT  P 

ii  n in 

«  oor 

.  i 

1  Al  l  l 

:  •  ’  •  1 

■  DOT 

!*t » 

'll. 

■  SF 

■M.N.Y  C 

.  IMI| 

A  2 

k'A  T  1 1 1 

DF  L  T A/ 

PI  (i 

k’KAi 

RAT  10 

i  t; 

1  ACH 

1  /  I  At  1 

1  OUT 

run  / 

PCS 

i;ohf  / 

LSI 

1  .A  NASI 

i.  b/(  y 

kk.M  / 

RAT  10 

PF  L  T  A! 

df;t* 

RkAKF’/ 

ka  r  i  o 

■  i 

KAI.'H 

SMI  6 

PI  s 

'  'OHn 

rsr 

ANAS/. 

!  D  /f  1 

i.r 

1  AO  i 

i  in/ 

Pl.lt 

'  OH/ 

‘ .( 

JANAS  •' 

.  p/o 

1  XUI 

!  On? 

M  -S 

tV  XH 

1  r-H*  ■  1 

IV  <H 

M  f‘ .  T 

•  00  T 

pt  ssr 

i  oor 

1  1  r-su 

FOOT 

1  f.'iM 

'  001 

D  rsso 

f  on  r 

HS«’SH 

IV  XH 

Definition  _ 

.< .  1 1  lp  OK  i'  tie-'j  nt  t-  l  l*<i'  F  f  I  1  i  Miner  1 

■  (JAP  CASE  NUMPU-  (3  lO  Oh  0  I  Oh  AM  I  UAH  CASKS  ■ 

ANGLl  UF  iNlfk'NAl  I  kit  T1UN,  SOU  i  A  Y I  K  3 

t  IHE  S  i  Mkl  NG»H  DF  r:r)!t  LAU.I  1 

■  JN I  I  Ul  Hill  I  III  ‘.lill.  I  Afl  k  1.  ‘.AUJkATI  P  T  f  PE  IJ  Od  Wl 

,M.  TiVt  t  Ali’H  III  ' . !  IKI  :  I  H  !'  I  M  1 1  N  I  i  nf.  M)JL  I  AUK  1 

UJAI.I  lull':  KIN  AM  1.1  F  Oh  CuLIlIIMH  ACM  VI  iklSSURT 

I  AWIUNHAM  AI'T  I  ,.|  t  An  1  H  I  Kt  SGUI  I  (  OKI  I  l  C  J  I  N  1 

MINIMUM  END -Or  HEEL  EARTH  COVER  CHECK  VALUE 

Soil  m'ok  I’tH'K  Ke»-l  ti'id  i'l  1  !  I'l'jer  2 

MJAli  i  ASE  NUMPO-  M  10  ijk-  0  I  (IK  ALL  I.  OAIi  CASKS) 

i  i.i:v  of  r oi  oi  sc  1 1  i  ayi  k  i 

ANGLF  OF  iNTIRNAl  ikli  TJON,  SOU  I  A  Yf  K  2 

COUPS  l'-M  S  T  K*f  N  G T  O  in  U 1 1 1  I  Afl  L  S 

!  _i  N I  I  vwi  :i.HI  O.  Mil  .  Afl  f-  0.  1  .ATOKA  OP  If  ill  MU  w! 

Ai'TILM.  EARTH  I  K I  ■  -MlRl.  KOI  FF  It'  H  NT  <  2‘-  SOIL  !  A  f!  s  2 

UAI.L  I  KIl  I  ION  AN Ijl  F  F  OK  LOULOMP  Al  I  IVT  F‘FU  GSUR! 
CAKJNOUAM-.  ACT  I  OF  F  Ak  !  H  FRESSUkt  COEM1CJENT 

‘.oil  'j  viv^rt  its.  filt.iri  .’One  fiver  hetH 
I  HAG  KASF  NUNPF.k  (1  10  UK  O  F  Oh  AM  W'Ap  (  A SI  S  » 

I  [  1. 1 1  I  •  /ONE  I  HI  li'  Nl  S’.  A!  F  NP  f  H  HI  F  L 
ANGLE  Ml  INU  KNAi  I  I ;  U  I  J  ON,  !  II  Ok  ZC  INF 
CQHL  S  l VI.  SIK-LNM'*  «H  I  !  L  O  K  /ONE 

UNH  uJETGUT  (i|  i  ;.||K  .'ONM  SA  T  UkA  7  CP  IF  BELOW  U' 
ACTIVE  F-RI  iSUIvl  l.Ul  FI  IS  [I  NT  FOR  I  J  I.  Tl  K  ZONE 
UAL!  i  '•  IKTiflN  ANi.j  |  f  f  IK  I  MUI.(lMf«  ACTIVE  1-ILU.K  /ON 
LAKTHOUAKF  AT  M  Vl  PRFSSUM  CUFFS  FOR  I  1  L  T  F  k  /ONE 


’'Oil  rlOK  i  oe  »mc!  Fall  t  uie’*  /■ 

TAP  '  ASF  NUMI'i  i.  .1-1  ■  III.  o  r  I  F  AI.I  MJAli  CASK!. 
ANGLE  Ijs  INTFIvNAI  FkKTHiN,  SOU  L  A  tT.  k  A 
i.OHESfVI  Srkl  NGTH  OI  SOU  t  A YL  k  6 
UNIT  WEIGHT  OF  K'UI  I  AYl  k  />,  SATURATE!*  fctlOU  UT 

Soil  M'ooi'i't  ie*>  tov  h-u  i  f.i  l  1  I'lut'r  7 
I  HAL*  l  Alii  NUMBER  (1  10  Ok  0  I'Olv  All  LUALi  CASTS* 
ANGU  OF  iNTIk-NA.  FIUCMON,  SOIL  I..  AYER'  7 
I  ones  ICE  '.TINTS  Til  OF  son  LAYER  / 

UNIT  WF'IOMT  OI  S'lll.  I  AVI  k  7, SATURATE!'  JF  PILLOW  UiT 


Soil  'j'irf.i(«.  I  v  lutinu  or-irle  &  C'tov'K  inn 
I  Xt'AVAMON  BUT  Mi*  EXTRA  Ui  PTH  LAKI-I  Sfl'E  OK  PAST 
EXCAVATION  Si  OI  '  .1.  UF'l 

IXIST  GROUND  S I  "F  SLUM  HI  YONI'  FI  !  SV  (TOT  SH'D 
IX  1ST  ok  AMF  ,  TOS?/I  FT  FROM  II  TSSU  (  ’  OE  SITU  • 

HOK  I  Z  DISTANT  f  (ROM  fl  TSSU  TO  El..  I  SM  <  7  OF  SJW  > 

F-xrST  GRAPF  lOkrCTI  Y  UNDER  BA* .  I  C  WORM  NO  1*0  J  N  T 
IX  ISO  Ok  A 1H  ,  plsf.l-l  FT  FROM  I  t  TS'SU  INTEL  SJ  PI.  1 

MOM/  li  1ST  ANSI  F  kUfi  I  L  TS5W  TO  F  L  T  SSH  (HEEL  SU'D 

I.XTST  GROOND  SlIH  SLOF'L  PF..YONI'  E  l  TS5H  U-TFCL  S 1  PFM 

(Continued) 
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.Ta  ta  Da  ta 

List  Item 

Units 

' 

ssht: 

I  c 

IT.  ACH 

1  SHU 

F  001 

HS.3 

10  XH 

iSHW 

1.  C 

F  ACH 

F  SHU 

FOOT 

HSI 

IV  XH 

t'SlH 

FOOT 

H  Si' 

IV  XH 

UDS2 

r  oo  r 

HS.3 

IV  XH 

S* » • 

I.C 

r  ACii 

Ii;  STU 

Four 

S'M 

<r 

X 

X 

S1LH 

I.OC 

£  ACH 

1  AVI  K*l 

FACH 

ASH  M 

‘  •(.!  *  /l; 

1.  A  Yf  h-J 

FACH 

asii  bi< 

SO  •  /F 

s  n  n 

MAXPAR 

NI  IMPR 

SpArtlN 

INCH 

ill  K 

ASTI  l\ 

SO*/F 

‘ill  s 

GUI 

£  ACH 

AG  T L  SI 

su  •  /¥■ 

1  AYER 

1  ACH 

ASTI  Git 

SO*/F 

I  M  'l 

1  f  RA(  F 

0  1 

T  YPh 

LC 

1  ACH 

t  ryr-  f 

1  V’ 

i.t: 

£  ACH 

I.OC 

f  ACH 

u 

ISF 

l  V 

ISF 

JI  .HI 

HAH  AC 

1  P/Cf 

l-AHAU 

l  t»/(.‘l 

Def  i  ni  t  ion 


Soil  surface  ueons-tru  over  heel.  Coylcmt. 

LOAD  CASE  NUMBER  (1-10  Ok  0  FOR  ALL  LOAD  CASES) 

El  FV  or  HI. EL  SL 01  I  HOI.  I  KTENDELi  UNI.C R  R  WORK  PI 
SLOPE  OF  THIRD  heel  SURFACE  SEGMENT,  MO  0  ^  LI  VI  I 


Soil  surface  geometry  over  heel.  Uedae  method 
LOAD  CASE  NUMBER  <1-10  OR  0  FOR  ALL  LOAD  CASES' 

oi  heel  slope  hsi  ,  f.  xtende'b  under  u  work  rr 

SI.  OPE  OF  FIRST  HI  EL  SURFACE  SEGMENT,  ISO  0  --  LI  Via 
HOR12  DISTANCE  I  ROM  BASIC  WORK  PT  01  HSI 

slope  or  dnd  heel  surface  segment,  100  o  --  levei 

UIDTH  OF  CND  HEEL  SURFACE  SEGMENT 

SLOPE  OF  OUTER  (3RD  )  HEEL  SURFACF ,  100  0  =  L  f  Of  I 


Soil  surface  over  the  toe 

LOAD  CASE  NUMBEIR  <1  10  OR  0  E  OR  ALL  t  GAD  CASES' 

F.U  V  01  1 0E  SI  OPE:  !  SI,  EXIENDED  UNDER  B  WORK  k! 

SCOPE  CF  SURFACE  nr  SOIL  I  AYER  /  ODER  TIE,  100  I  IV 

Reinforcing  steel  in  the  base  slab 

INTEGER  FT  FROM  I  OF.  TOWARD  HE  FI. ,  PT  1  AT  EOT  r  NT 

I  AYER  NO  ,  1  -OOICR,  Z  MAX  FOR  ASTLBI 

SO  IN  /  IT.  R-l  (NI  IN  TOP  I  ACE  OF  BAS!  S'  AD 

I  AYEik  NO  ,  1  -mil i;k.  .j  max  TOR  ASTLDB 

SQ  IN  /  FT.  Rl.  INF  IN  BOTTOM  EArE  OF  DASI  SLAB 

Reinfrnmi  steel  'lesion  parameters 

ASIM  Rl  INF  BAR  MllmHI  R  (3-11,  la.  HR  JR  ONI  Y '  MAX- 

MINIMUM  CLEAR  SPACING  Bl  1  Ut  I  N  BARS  IN  -  AMI  ROD 


R’ei nf ore  i na 

t  ee  l 

in  the  U-u 

SO  IN  f  I  T. 

RE  INI 

IN  MY 

Re  infort  mo 

%  t.  ee  1 

ivi  tHf-  stem 

INTEGER  Fl' 

BE  1  "W 

*01'  HI  MFH.  FT 

1  A! 

1  Ul 

SCI  IN  /  FT. 

Rl  INI 

fN  T  ()£  MPk  FACf 

OF  R! 

1.  tt 

1  AYER  NO  . 

1  -  Uni FR  .  ?  max  FOR 

AC.  II. 

! 

SO  IN  /  II, 

M  INI 

IN  HD  l  SI  I'K  i  ACk 

OF  • 

l  fcM 

Kecort  file 

St 

in  1r.)Cf  cont.wij 

1  FUR  [il  B(J(,(.;int  Ii, ACE  UN.  ■:>  FOR  oil 

Flood  wall  /  R.  t  a  , ;  ,,.T  w.,ii  indnatcn6- 
I  OAB  CASE  NUMBER  1  10  UR  O  FOR  ALI  l  DAI  I  A  iFS  • 

1  I  UR  I  ROOD  '4AI  I  .  I'  FflR  FI  IAINTNO  UAL  I 

Earth  weight  t  *  a-  ,  harge  i -rev,  t  nr- -a  on  hr  t- 
LOAD  GAS!  NUMBER  '110  UR  O  KIR  All  |  (1,1;,  i  g  c.  , 
I  UCAIIIIN  NUMBI  R  mFE  USER  ijll  I  BE  ’ 

I  AR  rn  Ul.ll.lir  I  VI  I.  I  llAl  '  ■!  IKCI  IARI',1 
DYNAMO  (FARIII  Ul  |  IJ||,  I  SURCHARGE ' 


Unit  w  i  ,ih  l 

UNII  Ul  IGHI  III  1 , 1  INI  ORI  I  B  i  ONI  Rl  II  <  [i|  I  .'in  I  =  j 
UNI  I  Ul  IGHI  OF  UAIIK  (01  FAULT  6.' 

(Continued) 
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/ /o<~.  ?  flj  f/iPs  “\A/Ld"4-c>  /ef.’fti  Jfi/fe  y  eom  (V/^* 

/,  ^^3  !i*h  t^yi  DM  ^Vy  P  Orr’rftfj  IrcisM  7 *12 

>s  3trf<(4*lk  -f,r  uc&rl.  (set  fn  ijnfk  %,X.2.b) 

•2  ^orlk  no  kcjj  -hhe  Jsyi  //>/•  lA'i-DK  r»uyb  bo  u$ej  4*  C>ftC*/  Phe 

KPLAt  \T3l  ue  e  f  O  Se-/-,n  E-^rnpJf  3.  X-PLAj  rz  C  , 

3,  D  >¥■  ?  //ft  nf>-}  Jc  or>i‘Ores  ^rrji/jc  Jr-.j-riB  is 

9rrf,aiih  VC,  7  57*7"  *W4  4 *.,**- ov**  >5'* 

/,rf  CrS  Tt~2-  ST/Z  |  UCCctAS  TSTB  Ton  7:  ^6 


■/Vf^  *^V/^ 


*  Av  4  6  S',  O 


0.313 


//>( i <V  'Or  A'. 

_  _ 

V--7 - -  -'7 

^  r;/(  :-rsc 
\.~^Zf'  a  — ' " 


j'^4*  /sh  />  ^  -/*  ^r:  ?+f  S~***~*  , 

(  X;  r  hr  r  .  ? /r  jr  */  V '*/</<* 

K  /  fSf/)  r. .  //  <T  v  iV  ’’ fl** 


/t  yh~ 

/)  ?/»c 

B  tv/ 

-ft  '*■ 

8^2. 

■Pf  '■r— 

bs/  a  sz. 

A  IvUiS 

/SrO 

3&,o 

a,o  o,o 

/,:  + 
n  P/J » r 

BTiS  /) 

•Ce  e  + 

m^/z 

C  f  r-y- 

.  -T*i2»  T  T  <v  / 

if)r/>rs  ~Pf  t- 

A  I'juor 

3?,o 

D  0,0 

/  c/r-^Jcs'hf  •/?  /%  1  *w// 
//so-  i-^to/r  r.Jv-W. 


/)J  fjfr/  </?P»  —  l-e>1  -/-4s  Pi'  •+  J'-O-rrr.ir  Bo 

/y'j'ijnf  A  J’rf 

Co/lc  (  Dos  is  C  P*  t  )  i  .  r*  fit  09/  is,  if)  A  P'  BO 

-  -  -  —  _  ■  ■  _  /  1 

Di9i  //»*■  *w//  A  W^/  /•  4rr<f  -ip  PrtSfO  Po 

~Pio  </?va  •>/  i/isc.H-rJ  ao/.y  -  -*-  '*• O T,  *  r 

0  i  /'  i  f“  Co/  l\s*//  6,  Cj^/  y*  Pf  f P'1  Pr  ■?'.  PiJfO 

-Pit/  Peii  +-  hot  JaiiS  O'')  C3->*0/?zo) 
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ry^^w*.- 


J&//  o-A4*t~  i .j/iyt-i 
cAc-fftK*  *?/oej  * 

/ /)  A*** 

Ls-h  <r*o 

30*  n>->-j  ujc  -4/cir 

D*>  />>+■  57uO 
7 pc  2ce  • 

//  />e4- 

f)t.e/‘2  /As  f?/WJ 

/'JV- 
/)  9*3  C 

£  a  TZO /V 

A  r.  £l/j< 

■^C  £' 

TL. 

£*■  fir 

J-/2£n 

*  t 

D 

D 

D 

O 

//5+- 
S1  7.>t 

flArlop 

r=ySTL 
h~?s  P“ 

1-5  T^x 

jr 

J  ™*K  fij' 

TCSAnZ  ZJ*P£ 

*  CNlvQ 

D 

O 

D 

D  O 

<£os  / 

?>  //  Ac/>+> 

h<+s  "C  ST...  ", 

< _  c.  sr  *  /  i/r  /  s  ! '  *  LS  <c  7  J  -  f/U'  J  /¥  • 

<5  ST  B  ins  Cfj£  ?/*  rtoJ-  ?pff'C’*A  zaJsA»t,jJ  i  &  0nt*+*J. 

Z>;/j  !/>+■  CSTC  ii  />  ,,"k 

S-A-rr i  S&c  >'■**(£  $  '  ~—D  /cr  s:  /cp 

5/*6  Cortcrt-re  <2  /  epD/cy  a  *3,3 JO  A C,tf? 

///»*-  0>7J.*S/llr  SAr/r.  2  ry 

-A  P/cf  i/c*  t/c/* 


csrc  3.3333  4-.W++  <?‘V 

£ fJTE/Z  D/r/)  T/VrsZAc  Tl  l*&c  / 


/ A o-Ae  A/>yA-  A/?*  c/sta  fo„/3  Aik  Jr/,'.  (  7  lA~  J0  •  cJ‘*r*  S)A 
~3S  e/esfrjjt  A  iO  p?/lynj9b  S  £./■/  £  7 .  "Z.  2  . 
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T I VE '  SH  A-  \\  .  ’ :  W 


♦  k'UN  W(  u  IP  ’  «*!»/♦  -• 

1..0  1.H0  1. 


PROGRAM  TwI'A  <  K- 

T  WAi.  L  lit  i.ItiN  ana.  '  ‘ 

K  f .  I  i  A  !  i  i. »  J  '•  . 

<  kfc  SF  ONP  U  I  ■  h  ‘  f*  ►*  *-  nr  •.  F 

i  ntf  K-  jm-a : :  •  : v  *  sa^i 

*  4,  jf  r> 


I  C)Fv  M  f  t|R  • 
I  NTfR  N  AMf 
■'«  .  -j.‘  !  J 

r  nh  r  s in  a 


H 


■  N 


r  '  iN  a  •  1  *.  * 

.  .  •,  N  ■  N  ■*  j-  .  A 


’  ;  1  N  ’  1~AK:  1?  (.MAR  MAX 


(NTfr-  NAMt  ■*  »  'ihnANi  ’..I  A  ;Ilt  l 1  ** 

:  N  T  E  R  A  (  -tft-  ;  AS!  »,  r,.,(.N  ;  .«>■ '  '  H  iNT(R[(>  inTFRAC  TIYFl  T 


If'  7  H  I  !’■  m  N  r  *  ’  I  A  '  \  N  ' '  f-  A  ^f  *\h  '  ’  ;►  A  ?  R;  C  1  Oi  • ;  <  T  f 1 N  ^ 

EME'1  iNl’  ‘T-  ' 

COMMAND 
'’REST  E  T  il  IE1!  ■ 

i  ae  .  hath  r:  sf  t  >  i f-  ■  •  t  ‘.h  :■  i  ae  t  i 

t  -  COMMON  PAT  a  RE  >•■{  ’  f  K>  E  f  '  1  aa  c  ;i  ,  EX.VHfp  UE'IiATF  f  II  E  RESET  # 

COMMAND 

•'NAME  E  KAME-I  I  A  PA*  !■  •  •  « >1 .  «JAI  .  Of  1  I  ,H 

niMMAMf 

/SET  ’  ‘  i>..'  >•  V'O  OSIOO  0  .Ml  0 

COMMAND 
'Wl.  AH  t: 

NOT  ENOUGH  OA:  i  IF r  FNTFRfP  !N  ’ATA  l  I  f.  T  Ul  AP 

IRAII  IMG  UAL  Of  5  PE  1  1(  't  ' 

WARNING  #M  RU1  =  HU?  CAN  CAUSE  TROUMF  WITH  Al  l  OUARl.F  REARING  PRESSURE 


command 

■•'Ul  ah  c: 

NOT  ENOUGH  UAi  UFS  FNTFREH  IN  PAT  A  I  1ST  -  ULAH 
TRAIl  ING  VALUES  PET  TO  'C  ' 
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I  OMMAND 

'ui  as  i" 

Nil!  E  NQL'GH  ^  Al  l  It  S  €  NT  f  Vi  it  IN  T' A  !  A  [IS!  Ut  AS 
[KAIL  INC  VALUES  SET  10  f' 

COMMAND 

?WL  A  >  (. 

NO  1  ENOUGH  VALUE1:;  FNHMi'  IN  UA1A  1  1  :>  1  W1  Al 
I  RAIL  ING  VAl  OF  G  St  I  TO  '  ('  ’ 

COh.TAND 

VUII  V  AS  O  (.  O  "E 

NOT  ENOUGH  VALUES  ENTFRETI  IN  DATA  LIST  WL II 
TRAIL  ING  VAL  LIES  ST  I  TO  T' 

COMMAND 

'WL  Hi  0  ,10  o  0  0  O  O 
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APPENDIX  A 


Program  CTWDA  Available  on  Boeing 


29  December  198 


Program  CTWDA  has  been  placed  in  the  CORPS  program  library  and  is  now 
available  on  the  Boeing  Computer  Service  system  EKS1  (BCS)  in  Seattle.  It 
may  be  used  in  either  of  two  ways,  interactive  or  low-priority  batch. 

a.  To  use  interactively,  at  BCS  priority  P15,  use  these  interactive 
commands : 


C  >  OLD, CORPS /UN=CECELB 
C  >  CALL, CORPS, X005 3 

This  program  is  then  used  exactly  as  shown  in  the  user  guide  sample  runs. 
Note,  however,  that  this  is  ten  times  as  expensive  as  the  batch  run  procedure 
described  below. 

b.  To  use  in  a  non-interactive  batch  mode,  at  BCS  priority  P02,  use 
the  procedure  described  below: 

(1)  Set  up  the  command/data  file  as  described  in  the  user 
guides,  except  as  follows: 

(a)  Place  all  RUN  module-name  and  other  commands  in  the 
command/data  file.  The  END  command  must  be  in  the 
file  as  the  last  line  in  the  file.  Exhibit  A-l  is 
a  sample  run  of  Exhibit  1  in  the  Basic  User  Guide 
when  used  in  the  interactive  mode.  Exhibit  A-2  shows 
the  same  example  set  to  run  in  the  batch  mode.  Note 
that  none  of  the  program  modules  can  ask  questions 
while  the  program  is  executing  in  batch.  They  must 
instead  assume  the  default  answers  listed  in  Exhibit  B. 

(b)  There  will  be  no  numerical  answers  printed  to  the  output 
file  shown  in  Exhibit  C,  only  the  skeleton  output  shown. 
All  numbers  will  be  printed  in  the  report  file  shown 

in  the  user  guides. 
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(2)  Execute  the  batch  driver  for  program  CTWDA,  with  the  following 
time-sharing  commands. 

C  >  GET ,CTWDAB/UN=CER0S2 
C  >  CALL .CTWDAB 

A  sample  execution  of  CTWDAB  is  shown  in  Exhibit  D. 

(3)  List  your  output  file  (you  will  have  supplied  a  n.!.me  for  it 
when  CTWDAB  asked  for  it).  To  do  this,  use  the  commands 

C  >  GET, filename 
C  >  LIST,F=f ilename 

If  the  program  did  not  run  right,  you  will  not  have  a  report 
file,  and  the  output  file  will  not  look  like  the  one  shown 
in  Exhibit  C.  You  will,  however,  have  output  and  report  files 
if  the  program  ran  right. 

(4)  Remember  that  your  run  will  leave  four  files  in  your  userid: 

Data  file  (that  you  created  in  advance) 

Update  file  (name  given  to  CTWDAB) 

Output  file  (described  in  (3)  above) 

Report  file  (if  and  as  named  to  CTWDAB) 

These  should  be  purged  as  soon  as  they  are  no  longer  needed. 
Use  the  time-sharing  command 


C  >  PURGE, filename 


EXHIBIT  A  —  CTWDA  EXAMPLE  1  DATA  FILES 


1.  Data  tile  EXIDATA  as  shown  on  page  14-8  of  tae  Basic  User's  Guide: 


088i )  INir 
0990  1 

iooo  ;< 

1010  N 

1020  NAME  EXAMPLE  1  —  BASIC  RETAINING  WALL  ANALYSIS 

1030  3SHC  0  87.29  6.0 

1040  SST  0  74.0  100.0 

1060  SPE3  18.0  0.0  120.0  18.0  0.0  3000.0  4600.0  3000.0  4600.0  60.0 

1060  SPH1  0  30.0  0.0  120.0  C  0.0  C  C 

1070  SPT7  0  30.0  0.0  120.0 

1080  WLA  87.5  2 .0  C  C 

1090  WLAB  11.0  11.0  12.0  0.0 

1100  WLAH  18.0  S  18.0 

1110  WLAS  12.0  0.0  18.0  0.0  0.0  C 

1120  WLAT  72.5  18.0  100.0  0.0  100.0 

1130  STLS  1  0.79  1  0.79 

1140  STLB  1  1  0.79  1  0.79 

1150  STLB  13  1  0.79  1  0.79 


2.  Data  file  EX1DATB,  modified  from  EXIDATA  for  batch  type  run  by  adding 

lines  1200-1400: 


0880  IN IT 
0990  1 
1000  R 
1010  N 

1020  NAME  EXAMPLE  1  —  BASIC  RETAINING  WALL  ANALYSIS 

1022  REM  ***  BATCH  RUN  VERSION  OF  EXIDATA,  WITH  COMMANDS  *** 

1030  SS11C  0  87.29  6.0 
1040  SST  0  74.0  100.0 

1050  SPE3  18.0  0.0  120.0  18.0  0.0  3000.0  4600.0  3000.0  4600.0  60.0 
1060  SPH1  0  30.0  0.0  120.0  C  0.0  C  C 
1070  SPT7  0  30.0  0.0  120.0 
1080  WLA  87.5  2.0  C  C 
1090  WLAB  11.0  11. 0  12.0  0.0 
1100  WLAH  18.0  S  18.0 
1110  WLAS  12.0  0.0  18.0  0.0  0.0  C 
1120  WLAT  72.5  18.0  100.0  0.0  100.0 
1130  STLS  1  0.79  1  0.79 
1140  STLB  l  1  0.79  1  0.79 
1150  STLB  13  1  0.79  1  0.79 
Y200  RUN  FA 
1300  CND  C  C  C  0 
1310  RUN  WA 
1400  END 


1  fir.rs  ~v~,-  CZdrr, 

I 
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EXHIBIT  B 


CTWDA  BATCH  DEFAULT  ACTIONS 


When  the  program  command  RUN  module-name  is  placed  in  the  command/data 
file,  tne  following  derau It  actions  are  taken  by  the  program  instead  of  asking 
questions  of  the  user. 

Modules  FA,  FD.  -  Instead  of  asking  the  user  if  he  wants  graphics,  the 
question  and  all  graphics  are  omitted. 

Modules  WA  and  WD .  - 

1.  Instead  of  asking  the  related  questions,  the  following  actions 
are  taken: 

a.  The  table  of  coordinates  is  printed  in  the  report  file. 

b.  Type  "C"  (critical  section)  analyses  are  performed  for 
all  members,  in  module  WA. 

c.  Full  output  is  nut  in  the  report  file. 

d.  All  load  cases  are  analyzed. 

2.  Instead  ol  asking  the  question 

TO  GET  DEFAULT  VALUE  FOR  " IFEM” ,  ANSWER  NEXT  QUESTION  WITH  A  CARRIACE  RETURN : 

***  IFEM  IS  NOT  DEFINED,  SO  V>'"  MUST 
ENTER  0  TO  USE  LOAD  CASES  AS- IS 

OR  1  TO  ALSO  USE  EM  ALTERNATE  SPECIAL  LOADINGS 

(A  CARRIAGE  RETURN  WILL  INSERT  THIS  DEFAULT 
VALUE  OF  1) 

OR  ?  FOR  MORE  INFORMATION 

OR  C  TO  CONTINUE  DATA  CHECK  WITHOUT  COMPUTATIONS 
OR  *  TO  ABORT  THE  MODULE 

I> 


when  data  list  CND  has  not  been  used  to  define  the  variable 
IFEM,  modules  WA  and  WD  will  omit  the  question  and  use  the 
default  value  of  1.  To  avoid  this  action,  use  data  list  CND. 
If  you  accept  ail  of  the  other  default  values  in  CND,  use 
this  form  (line  1300  in  data  file  EX1DATB  in  Exhibit  A): 

CND  C  C  C  0 
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EXHIBIT  C  —  EXAMPLE  1  CTWDA  BATCH  RUN  OUTPUT  KILE 


OCET ,  EX10UTB 
OLIST,  F=EX10UTB 
*>(3D 


PROGRAM  TWDA  —  713-F3-RO  027 
T-WALL  DESIGN/ANALYSIS 

REL  1.3  AUG  81 

*  CORRECTED  KEY  SHEAR  &  MOMENT  * 
(RESPOND  WITH  ?  FOR  ANY  HELP) 


ENTER  UPDATE  FILE  NAME  (7  CHAR  MAX) 

ENTER  NAME  OF  COMMAND-DATA  FILE  OR 

ENTER  A  CARRIAGE  RETURN  IF  COMMANDS  ARE  TO  BE  ENTERED  INTERACTIVELY 
PROCESSING  DATA  FILE  ... 


* 

*  UPDATE  FILE  RESET 

* 


* 

*  UPDATE  FILE  RESET 

* 


ENTER  5  TO  SEND  REPORT  TO  REMOTE  HIGH  SPEED  TERMINAL 
OR  0  TO  SAVE  IT  AS  A  PERMANENT  FILE 
OR  1  TO  DETACH  (DESTROY)  IT  -- 

ENTER  NAME  FOR  NEW  PERMANENT  FILE  TO  HOLD  THE  REPORT  FILE  (7  CHAR  MAX) 

YOUR  UPDATE  FILE  FOR  FUTURE  RESTART  IS  NAMED  EX1BU 
EOI  ENCOUNTERED. 

C> 


NOTES: 

1.  only  the  interactive  questions  are  printed  to  this  file,  none  of 
the  answers  that  were  entered  into  program  CTWDAB. 

2.  None  of  the  computed  answers  are  printed  to  this  file,  they  are 
all  in  the  report  file  whose  name  was  entered  into  program  CTWDAB. 

3.  All  program  command  prompting  messages  and  the  data  file  contents 
are  printed  to  only  the  report  file. 
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EXHIBIT  D  —  EXAMPLE  1  RUN  OF  BATCH  DRIVER  PROCRAM  CTWDAB 


C>CET,CTWOAB/UN=CEROS2 
C>C ALL, CTWDAB 

PROGRAM  TO  GENERATE  A  BATCH  RUN  OF  PROGRAM  CTWDA  - 
DO  NOT  USE  /  OR  .  IN  YOUR  ANSWERS  TO  THF. 

QUESTIONS  TO  FOLLOW. 

INPUT  NAME  FOR  THIS  JOB  (7  CHAR  MAX) 

I >DEMO 


INPUT  YOUR  NAME  (18  CHAR  MAX) 

I>W  A  PRICE  _  .  ^  .  r  j 

_ / — ■  /  'OTf  <2»-f  p<?nC'dz 

INPUT  YOUR  TELEPHONE  NUMBER  (12  CHAR  MAX), 

I>601-634-3645  ,  ^  , 

/icri;  cr  —  or  / 


CO/7N-- 'V  /);■  + 


INPUT  YOUR  CITY  OR  LOCATION  (16  CHAR  MAX) 
I>V ICKSBURG 


F  TS 


INPUT  NAME  FOR  OUTPUT  FILE  (7  CHAR  MAX) 
I >DEMOOUT 


INPUT  NAME  FOR  NEW  UPDATE  FILE  (7  CHAR  MAX) 
I>DEMOUPD 


INPUT  NAME  OF  COMMAND  AND  DATA  FILE  (7  CHAR  MAX) 
I>EXIDATB 


ENTER  5  TO  SEND  REPORT  TO  REMOTE  HIGH  SPEED  TERMINAL 
OR  0  TO  SAVE  IT  AS  A  PERMANENT  FILE 
I>5 


ENTER  YOUR  REMOTE  TERMINAL  USER  NUMBER  WHERE 
FILE  IS  TO  BE  DISPOSED. 

I>CEROS2 


•do  */«?/  ^F<’r 


INPUT  MAILING  INFORMATION  ^ 

I>ROUTE  TO  WESKD  LAjh  rrr  T  -> 

I>FTS  542-3645 

I> 

82/04/09.  14.53.38.  FILE  TAPE23  IS  NOW  JOB  LE3ALVK. 

C> 


NOTES: 

1.  The  output  file  will  contain  some  of  the  output  that  would  be  at 
the  terminal  If  the  run  were  Interactive. 

2.  The  only  file  that  may  pre-exist  Is  the  command  and  data  flic, 
and  It  must  exist  before  running  CTWDAB. 
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The  job  identifier  printed  on  the  last  line  of  the  run  of  program 
CTWDAB  is  the  batch  system's  identifier  lor  the  execution  of  program 
CTWDA.  This  identifier  will  not  apply  to  the  report  file  if  option 
''5"  is  selected.  (Option  "V  will  send  the  completed  report  file 
to  a  remote  high  speed  terminal.)  If  option  "5"  is  selected  in 
answer  to  the  question  from  pro, '.ram  CTWDAB,  the  system's  identifier 
for  the  report  file  can  be  found  hv  entering  the  time-sharing 
command 

C  )  FIN!) 

after  CTWDA  execution  is  complete. 


I1 


END 

DATE 

FILMED 


DTIC 


